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RAILWAY SAFETY AP} 
INTER-LOCKING S$! 


CAUTION. 


Whereas, in the year 1856, Letters Patent were 
granted in England to John Saxby for his original 
invention of Locking Apparatus to prevent acci- 
dents at Junctions; and whereas the said John 
Saxby, together with John Stinson Farmer, trading 
under the style or firm of Saxby & Farmer, as 
Railway Signalling Engineers and Manufacturers, 
in London, England, are the sole proprietors of the 
mid patent, as well as of several other English 
patents subsequently granted to them for improve- 
ments; and whereas they were the first to intro- 
duce the inter-locking system in America, and are 
now the sole proprietors of three several United 
States Patents granted to them for such improve- 
ments, as well as of a pateut granted to John Im- 
my for further improvements; which patents are 
of number and date as follows, viz.: 

United States Patent No. 80,878 August 11, 1868, 

ee 131,788 October 1, 1872. 
132,416 = 22, 1872 
169,811 Nov. 9, 1875, and 
whereas of late various Signalling Apparatus have 
been advertised or made, which are infringements 
ofthe above or of some or one of the above-men- 
tioned United States Patents, 

All persons and companies are hereby cautioned 
wainst making, vending, or using any such Signal- 
ling Apparatus which are infringements of the be- 
fore-mentioned patents or some or one of them; and 
notice is hereby given that they will be held re- 
sponsible for any such infringements. 

SAXBY & FARMER, 
Railway Signalling Engineers. 


OES, 
==M. 


“ “ 


Lonpon, N. W. 


THE LANE & BODLEY CO., 
John and Water Sts., Cincinnati, 


Manufacturers of their Perfectly Graduated 


Streke Power 


MORTISING MACHINE 


Hangers, Pulleys, Couplings and 


Shafting. 


LOWEST PRICES AND BEST QUALITY. 





PITTSBURGH, 


WESTINGHOUSE AUTOMATIC BRAKE, 


tested and adopted by the prominent lines. 


The 

The “ AUTOMATIC” has 
mea ey it can be opera 
pipe fail, 
apparatas wo 


JILL 


Manufacturers of the 


WESTINGHOUSE LOCOMOTIVE DRIVER BRAKE. 
VACUUM BRAKES (Westinghouse & Smith Patents). 


Particular attention is called to the “ AUTOMATIC” and “LOCOMOTIVE DRIVER BRAKES,” now being 


With the “DRIVER BRAKE” the engineer can handle an ordinary treigbt train better than with brakemen. 

saving in car wheels and wages will therefore be apparent. 
roved itselt to be the most efficient train 
ed trom any car in the train, if 
olf tem automatically. A GUARANTEE 18 given customers against Loss from PATENT SUITS on the 


INFORMATION FURNISHED ON APPLICATION. 


PA., U. S. A, 


WESTINGHOUSE AIR BRAKE. 


On shifting or yard Longines it is invaluable, 
and known. Ite application is 


desired, and micala the the train separate, or a hose or 








WM. J. NICOLLS, Civil Engineer, 
Manufacturers’ Agent and Broker, 

5 POST OFFICE AVENUE, BALTIMORE, MD., |! 
Railroad Supplies a Specialty. 


Joun A WILson, Frep, G. THoRN, 
Civil ae ae M, WILson. Architect. 
mgineer and Architect, 


WILSON BROTHERS & CO., 


Civil Engineers and Architects. 
410 Walnut St. Philadelphia, Pa. 

Surveys and estimates made for railway lines, 
Plans, specifications and estimates furnished for 
roofs, bridges, stations. machine shops, engine 
houses, hotels, dwellings and all engineering and 
architectural structures. Oonstruction of engineer- 
ing and architectural works attended to. 


THE SAFE DEPOSIT CO. 
OF NEW YORK, 
140, 142 and 146 Broadway. 
FRANCIS H. JENKS, President. 
The First Established in the World. 
For the safe-keeping of Valuables, Bonds. Stocks, 
Plate, Jewelry, Wills, etc., (at $1 @ year for $1,000 of 
Bonds), and the renting of Safes (at from $15 to $200 
a year), in its fire and burglar proof vaults, 
ROOMS FOR LADIES, 





with every convenience, separave desks, etc., are 
provided 


“ 
,LOUGHRIDGE AIR BRAKE,” 
force by the Balt. & Ohio, W. Md O, & Pa, 
cvitt ountain grades of 182 feet to the mile), 8t. L., 
L. in Kansas and others. It has been used on 
“a Fan or more cars long enough to convince 
the most incredulous that it is the best, The best 
stop yet accomplished in the world with air brakes 
was made with this practica! invention on the B. & 
Ohio BR. R. The train weighed 250 tons and con- 
sisted of ten cars, speed 426-10 miles per hour; 
time in stopping, 16 seconds; distance run, 587 8-12 
feet. It is capable of much better results now. 
0 — in construction and repair, of but few and 
simple parts, uniform and reliable in action, quick 
Ay ply and relieve the brakes, and accomplishes 
esirable ends required in running trains that 
ade brakes do, For further information ad- 
dress, WILLIAM LOUGHRIDGE, P. O. Box 441. 
Office Morse Building, Room 17, Baltimore, Md. 


CLEMENS HERSCHEL, Civ. Eng. 


IRON AND OTHER BRIDGES AND 
ROOFS A SPECIALTY. 
No. 66 State Street, Boston, Mass. 

Mr. Herschel will refer, if desired, to finished 
bridges or roots designed by him or built under his 
superintendence; to his services as a Bridge Com- 
missioner; to his book on “ Continuous Revolving 
Draw-Bridges’"’ Can also give many and eminent 
personal references. 








of the best makers, nearly new, 30 tons, 16 24, 


on temporary or permanent leases, af low rates, by 


100 LOCOMOTIVES, 


TO LEASE, 


THE UNITED STATES ROLLING STOCK CO., 


76 Wall Street, New York. 





om FRIDAY, MARCH 2, 1877. CHICAGO: 77 Jackson St, 
=— > 
GEORGE A. EV/ to 2. GEORGE WESTINGHOUSE, JR., RALPH BAGALRY, T. W. WELSH, RAILWAY ECONOMY 
Bethlehem Steel S Frils, PRESIDENT. Sxo’y & TREASUER, SUPERINTENDENT And Security. 
14 WALL STREET, & THE WESTINGHOUSE AIR-BRAKE COMPANY, 


Hall's Automatic Electric Railway Signal 
System. 


Best in the World. 


THE HALL RAILWAY SIGNAL COMPANY. 
THOMAS 8. HALL, Gen’! Manager, 


1 West Meriden, Conn. 
W. CALHOUN, ~ &. G, STEELE, 
ACCOUNTANTS & AUDITORS, 


No. 20 Nassau Street. 
Jomplicated accounts of Estates and Partnerships 
investigated and adjusted. Accounts prepared for 
the Surrogate. Books of Public Companies, Firms, 
etc., opened, written up or closed, 
Special attention given to Railroad investigations 
in any part of the United States or Canada, 
Rerers BY PERMISSION TO 
Geo, 8. Coe, Eaq., Pres’t American Exch’ge Bank. 
W. A. Wheeloc k, Faq., Prea’t Central Nat. Bank, 
Jaa, Lynch, Esq., Pres’t Inch Emigrant Society. 
Ool. H, 8. McComb, Proes’t N. O., St, L. & 0, R. R, 
Ex. Norton, Eaq., Pres’t Paduc ah & Mom. B R. Co. 
Jos. F. Joy, Eaq., Receiver Dutchess & Col. R. RB. 
Parker Handy, Kaq., Banker. 
H,. W. Smithers, Esq., Agent, 
Hon. H, A, Smythe, late Collector of Port of N. Y. 
Hon. Jas. P. Sinnott, Judge of the Marine Court. 
Messrs, Van Winkle, Candler & Jay, Counsellors. 


RAILROAD IRON. 
560 and 56 Ibs. in store at New Orleans, 
60 and 56 Ibs, in store at New York. 
Bessemer Steel Rails. 


46, 56 and 60 Ibs. in store at New York. 
For sale by 


DANA & COMPANY, 
20 Nassan street 


J.S. KENNEDY & CO., 


BANKERS AND MERCHANTS, 


41 CEDAR, CORNER WILLIAM STREET, 
New York, 

Buy and sel! Railroad Investment Securities, Col- 
lect Coupons and Dividends, Negotiate Loans avd 
draw Bills of Exchange on London, 

Agents of the 


CAMBRIA IRON OOMPANY, ' 


of JOHNSTOWN, Pa., for the sale of their IRON and 
STEEL BAILS, 
All business relating to the Oonstruction and 
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Curmern Srrinc Co. 


MANUFACTURERS OF 





RAILWAY CAR SPRINGS, 


Spiral Buffer, Freight Boleter, Journal and Equalizing Bar Springs. 


SPIRAL SPRINGS, oF ar vesomrions, A SPEC/ALTY. 
OFFICE & WORKS, Cor. 26th and LIBERTY STS. 


HENRY A. BREED, PITTSBURGH, PA. 


General Manager and Treasurer. 


PITTSBURGH CAST- STEEL 


SPRING WORKS. 


A. FRENCH & CO. 


MANUFACTURERS OF 
Extra tempered light elliptic 


CAST-STEEL SPRINGS, 


FOR 
RAILROAD CARS & LOCOMOTIVES, 
From best Cast Steel. 
Office and Works: Cor. Liberty and lst 
Streets, Pittsburgh, Pa. 








8ST. LOUIS BRANCH—M, M. BUCK & 00, 
OHIOAGO BRANOH— 146 E. LAKE BT. 














322 Seventh Ave., cor. 28th St., 
NEW YORK. 
BRANCHES: 
109 Milk St., Boston, 
123 Central Ave,, Cincinnati, 
17 So. Canal St., Chicaco. 











Rubber Plates for Car Steps. 

Accidents from slipping prevented—icy steps 
avoided—the elasticity of the rubber breaks the 
ice when stepped upon. 

Our step and panel baving the name ofa rail- 
road moulded thereon is very ornamental, and adds 


much to the appearance of car steps. 
MANUFACTURED BY 
Rubber Step Manufac’g Co., 





43 Haverhill 
Send for circular. 


Street, Boston. 



















ALGER’ S 


Patent Friction 


EXCAVATORS 


DREDGES, 
ao 
MANUFACTURED BY 
S Vulcan Iron Works Co,, 
: Oswego, N. Y., 


aND 


S. B. ALGER, 


, Long Island City, 
a a 











JOHN SOUTHER & CO., Boston, 


Exclusive ibieitatiienes of the 


Men. 





Otis Patent oa Excavators 


WITH CHAPMAN’S IMPROVEMENTS, AND DREDGES. 








1 


THOMAS MAY & CO. _ 


MANUFACTURERS OF THE STANDARD 


CAR AND LOCOMOTIVE WHEHEIS, 


Spoke 


Engine Truck Wheels a Specialty, 


Cor. Tenth and Sheldon Sts., INDIANAPOLIS, IND, 


a 
——<—<——— 











THE HAMILTON STEELED- WHEEL Co., OF PHILADELPHIA, 


TRADE 





















OFFICES. 
W. G. HAMILTON, 
President. 68 NORTH SECOND STREET 
WM. M SPACKMAN, Philadelphia, Pa. 
Treasurer. } 
OHAPMAN BIDDLE, 24 BROADWAY C 
Solicitor. 
New York, 
MARK. 
Grant Licenses to manufacture and use Car Wheels made under Patents of W. G. Hamiltun and Geo, 
Whitney, adding largely to the strength of the metal, and rendering available the use of .Non-Chilling 
irons, 

—— ; . . —= Fa 
ae SR on 
MADE or THE = 

BEST STOCK BA 
AND IN THE MOST 


careful 








DRAW HOOKS. FORGINGS: 


Lewis Hifarior Pres? 
&.P.RABER, JAS, H.WALKER 


SEC’Y & TREAS, 


NEW YORK OFff/CE 93 LIBERTY ST. & 


Southern Agent, WM. J. NICOLLS, 5 Post Office Avenue, Baltimore. 


fe “FITTED” 


KIN ; 
Wook per 














Ga. . LOBDELL, a W. W. LOBDELL, Sec’y. 
WY - BRENNAN, Treas. 


Lobdell Car-Wheel Co., 


WILMINGTON, DEL., 
\ Manufacturers of 
UY LOBDELL’S PATENT COMBINATION (DOUBLE PLATE), 
IMPROVED SINGLE PLATE and IMPROVED 
HOLLOW SPOKE WHEELS, Chi 
Furnished with or without Axles ; adapted for Broad and 
Narrow Gauge and Street Roads. 


MAK tS OF IRON AND BRASS CASTINGS, ETO’ 


\ AlsoM aufacturers of CHILLED ROLLS, for Paper 


Brass, Copper and Rolling Mills. 











HAMILTON RUBBER CO., Trenton, N. J, _ 
MANUFACTURERS OF 


RUBBER GOODS, 


FOR MECHANICAL PURPOSES. 
CAR SPRINGS A SPECIAL 


Send for Price L ist and Dise ounts. 





Tt 3a 


—_——_—_ 





POTTSVILLE NUT, BOLT AND SPIKE WORKS, 
GEO. D. ROSEBERRY, 7 » Machine Bolts, 


MANUFACTURER OF Bolt Ends, Wood Screws; 


COLD-PRESSED NUTS, &4 





Railroad and 


MINING. SPIKES DI por TTSVILI E, PA. 
“UNION FORGE AND IRON MILLS, 
(WILSON WALKER @& CO.) 





MANUFACTURERS OF 















“Miller Hooks’ and Buffers. 


COUPLING 


L/NK 





Equalizing Bars for Car Trucks, 





UNIVERSsaL PLATES FOR GIRDERS, 
Works, corner Twenty-ninth and Railroad Streets, Pittsb 


BRIDGES, Xc. 






ND. 


HIA. 


REET 





RKS, 
Zo0lts, 


Screws; 





yPLIN 


PINS. 
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BARNUM RICHA 


_ 





RDSON CO., SALI 






= 


CHARCOAL PIC | 


MANUFAOTURERS OF 


RON FROM SALISBURY ORES, 


AND CHILLED CAR WHEELS. 





All Work from this Establishment made from Salisbury Iron 
AND WARRANTED. 
ADDRESS 
WM. H. BARNUM, Pres’t. 


LIME ROCK, CONN, 


OR, 
ALBERT ALLING, Agent for Sale of Pig Iron, 
64 SOUTH JEFFERSON ST., CHICAGO, ILL. 





BARNU 





M & RICHARDSON MANUFACTURING CO., 


64,South Jefferson Street, Chicago, Ill, 

















Chilled Car and Locomotive Wheels, 


Salisbury Iron, 
ALSO MANUFAOCTUBERS OF 
CAR AND ALL OTHER DESCRIPTIONS OF CASTINGS. 
All Work Warranted. 


WM. H. BARNUM, President, ALBERT ALLING, 
Lime Rock, Conn, 


from Pure 





Gen’1 Manager 
Chicago, Ul. 











ENSIGN MANUFACTURING COMPANY 


w. Va,, 






Huntington, 










MANUFACTURERS OF 


WHEELS, 


\ For Passenger, Freight and fi 
)} Coal Cars, and Locomotive J 
|| Tracks and Tenders. Also 
|} all kinds of Car and Bridge 
Castings. 
W. H. BARNUM, Pres., 
Salisbury, Conn, 
E, ENSIGN, Treas., 
Auntington, West Va. 





























EEL AND FOUNDRY COMPANY, 


_— 











MANUFACTURERS OF 


Wheels for Drawing Room and Sleepin 


Coaches, Locomotives, 
TENDERS, PASSENGER AN 


FREIGHT OARS 












= 


A. WHITNEY & 


_— 


SONS, CAR WHEE 
Callowhill and Sixteenth Streets, Philad 





L WORKS, 
elphia, Pa. 


= y/ 









~~ 
ee 4 we 
<= =~ 














BALTIMORE CAR WHEEL OOMPANY, 


FoR 





City and Steam Railways, 


With or without Axles, 


WHEELS OF ALL PATTERNS 


Made to Order and in Stock 





{ ‘This Company using strictly Balti- 
more Charcoal Iron, (which has no 
superior and few equals, for making 
Car Wheels,) and annealing their 
Wheels by the most approved pro- 

cess, warrant them free trom strain, 

——= and equa! in tenacity and uniformity 

_=== otchill to any made, 
=a 
















W. 8. G. BAKER, President. 
J. M. LAWFORD, Secretary. 


Works, corner Essex _and/Concord Streets. Canton, Baltimore. Md. 


LEHIGH CAR-WHEEL WORKS, 
McKEE & FULLER, 


Catasauqua, Lehigh 
















County, Pennsylvania, 

















MANUFACTURERS OF 


Wheels for Locomotives, Tenders, Passenger, Freight, Coal, City Passenger and Mine Cars 


Wheels Fitted to Axles, and Prices Furnished on Application. 
CAPACITY, 200 WHEELS PER DAY, 


Kes All Kinds of 
* FREIGHT CARS, 4 


CS 
SSS 
















and the BEST of 
CAR YYHEEAS. 






















i MOWRY 
1 CAR AND WHEEL WORKS, 


Manufacturers of Cars and CAR WHEFLS of all 
descriptions. Wheels and Axles, Chilled Tires; 
Engine, Car and Bridge Castings, of any pattern, 
furnished to order at short notice. Wheels of all 
sizes constantly on hand. 

OFFICE: No. 29 West Tuirp Si keet, Cincinnati. 
== WORKS: Eastern Av. & Lewis St., Cincinnati, O. 








W. W. SNOW, Sup’t & Genera! Manager, “*mapo, Rockland Oo., N. ¥. | @ 


N. G. GREEN, Sup’t, Cincinnati. 
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THE AMERICAN BRIDGE CO. 


SEEN 

























XTX 
A Abebeetet< 








MANUFACTURERS AND BUILDERS OF 


BRIDGES, 


Pivot Bridges, Iron Trestles Wrought Iron Columns 


Heavy Castings, 


GENERAL IRON AND FOUNDRY WORK. 


BUILDERS OF 


PNEUMATIC MASONRY, AND SCREW-PILE SUBSTRUCTURES. 


Iron Bridges and Roofs upon the principal Railroads in the United States illustrate designs and 
attest the character and extent of products of Works. j 
aw Proposals accompanied by Plans, Specifications and Lithographs promptly submitted upon 


Roofs, Turning-Tables, 


application, 

WORKS: Cor. Egan and Stewart Aves. | OFFICE: No. 210 LaSalle st., Cor, Adams, 
Address THE AMERICAN BRIDGE CoO., Chicago. 

CINCINNATI BRIDGE COMPANY. 
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Manufacturers and Builders of Whipple’s Iron Truss and Arch Bridges, 
FOR RAILWAYS AND HIGHWAYS; 


Also ROEBLING’S CELEBRATED STEEL WIRE SUSPENSION BRIDGES, 
Brides ieee Bridge irons made to order, Only best quality of material used, Send uotice of 


J. W. SHIPMAN, Pres. and Eng. Address CINCINNATI BRIDGE CO., 
H. A. MANNING, Sec. and Treas. 314% West 3d St., Cincinnati, U. 


J. D, HUTCHINSON, Vice-President and Eastern Manager, Peekskill, N. Y. 


NIAGARA BRIDGE WORKS 
BUFFALO, N. Y., 


PXS SLE 


———_— — 


























BUILDERS OF IRON LATTICE BRIDGES Bi 
FOR RAILROADS AND HIGHWAYS. 


PLATE GIRDERS, COMPOSITE BEAMS, ROOFS, PLATE TURNTABLES, &c 
8. J. FIELDS, Encinexrn. GEO. C. BELL, Manaaer. 
Office and Works: Forest avenue, cor. Niagara street. 








KELLOGG & MAURICE, 
OFFICE AND WORKS: ATHENS PA, 











Iron and Wooden Bridges, Roofs, Turn-tables, Etc. 


THE MILWAUKEE BRIDGE AND IRON WORKS 
G. W. JAMES & OO., Milwaukee, Wis. 


1n| 
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BALTIMORE & OHIO RAILROAD BRIDGE, SOUTH CHICAGO, ILL. 


BALTIMORE BRIDGE GO. 


54 Lexington Street, Baltimore. 
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Hy. 

















O. SHALER Sarrn, Prost, & (h. Eng. 


C. H. Latrone, A. Eng., Sec. & Treas. 0, CO. WRENSHALL, Supt. of Erection, 


and Construct Iron, Stee and Composite B : 
oii attention is called to our Wrought iron tthe ny Hoots of any form or span desired. 


F. H. Smirn, A. Eng. & Gen. Supt. 


: and Viaducts, patented in United 
France and Belgium, and ‘\u'lt of any height or * nited States, 
thographe and information prcmptly hed. — 
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HE DELAWARE BRIDGE COMP’Y 


Office 
‘52 WALL STREET 
NEW YORK. 
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ENGINEERS AND 
OF 


CONTRACTORS FOR THE CONSTRUCTION 
IRON AND WOODEN BRIDGES, STEEL SUS. 
PENSION BRIDGES, ROOFS, VIA- 
DUCTS AND TURN TABLES. 
Manufacturers of Die Forged Eyebars, Truss Bolts, Compression Members and Bridge materials generally, 
0. MACDONALD, WM. M. FINCKE, 
President and Engineer. | Secretary and Treas, 
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ERS CONTRACTORS 












































BRIDGES, TRUSS ROOFS, TURNTABLES @DEpors. ES 
BUILDERS OF BOTH, SUB-& SUPERSTRUCTURES. ey 


~HS.Hopkins St, Lours.MO. wmMcCuily 


DETROIT BRIDGE AND IRON WOKKS, 























ENGINEERS AND MANUFACTURERS OF 


[ron Bridges. Iron Roofs, Etc. 


WM. C. COLBURN, Sec, and Treas, 


——[?—<$———— 


WILLARD 8, POPE, Preset. and Engineer. 














THE KEYSTONE BRIDGE COMP', 


PITTSBURGH, PA., Builders of Long-Span Bridges. 
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ABER 


CINCINNATI SOUTHERN RAILWAY BRIDGE. 

Newport & Cincinnati, 420 ft. Steubenville, 320 ft. 
Parkersburg, 350 ft. Cineinnati Southern Ry., 520 ft. Bellair, 360 fl. 
Engineers and Builders of WROUGHT-IRON and WOODEN BRIDGES, IRON ROOFS and BUILDS 
Manufacturers of Wrought-Iron Turntables, Wrought-Iron Columns, Weldless Chords, Castings, J 

General Machine and Mill Work. Illustrated Album sent on application to undersigned. 
J. H. LINVILLE, President, 
218 South Fourth 8t., Philadelphia. 
nem ——— 








KING IRON BRIDGE & MANUFACTURING CO., 
CiLiE V is LANID, Oo HIO. 
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WROUGHT IRON BRIDGES 
Paid in Capital - - - ~ $225,000 00 











LOUISVILLE BRIDGE & IRON ©0» 


Office and Works: Corner Oldham and lith street, Louisville. 
































BUILDERS OF 


FINK’S SUSPENSION AND TRIANGULAR TRUSSES, 


and other forms of Iron and Combination Bridges. Also Manufacturers of Iron Roofs, 
Frogs, Switches, etc. 
ALBERT FINE, President. F. W. VAUGHAN, Enginest™ 
. 4, P, CHROOCAN, Secretary, GILMAN ontrton,} 
HE, BENJAMIN, Superintendent of Works. 
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LEIGHTON BRIDGE AND IRON WORKS, 
ROCHESTER, N. Y. 


24 
RR es LAD 


COG 0% Viaare 


SAFETY RAILROAD SWITCH 
WITH 


RAILROAD SWITCH COMPANY, 


MAIN TRACK UNBROKEN, 
RAILROAD OROSSINGS, FROGS, 
AND OTHER 
ROADWAY SUPPLIES, 
Manutactured by 

THE WHARTON make, 
Office, 28 South 34 street. 
Worka, 23d and Washington avenue, 
Philadelphia. 


pense, 


__ Burrato, N.Y. 








THE SPRINGFIELD BRIDGE, BY LEIGHTON BRIDGE AND IRON Wi 
Wrought-Iron <n Lattice Railroad and Highwa Bridges, Wrought- 
on Water Pipe and General Riveted ork. 
ORDERS SOLICITED FROM CIVIL ENGINEERS AND CONTRACTORS. 


WROUGHT-IRON BRIDGE CO. 











Mas 
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D, HAMMOND, President. Office and Works, JOB ABBOTT, neers. 
WM, BRITTON, Secretary. CANTON, O. H. G. MORSE } Enel 


Manufacturers and Builders of all Wrought-Iron Railway and Highway Truss, Arch and Swing 
Bridges, Plate and Lattice Girders, Iron Roofs, Turn-Tables, Iron Piers and Trestles. Have over 
TWENTY-FOUR MILES of their IRON BRIDGES now in use in twenty-four different States and 
Canada, ILLUSTRAT ED ALBUM and estimates sent on application. 


PHOENIXVILLE BRIDGE WORKS. 
CLARKE, REEVES & CO., Engineers and Builders of 


INSRRRKS 


BNVAPAVAVAVAVA 


3 Iron Britis: Viaducts, Roofs, Turn Tables, etc 


SPEOIALTIES:—Accurate workmanship; the use of double-refinediron; no welds; Phwnix upper 
aah Se the best form of strut known; all work done on the premises, from ore to finished 






















LUsrnaTED ALBUM matled on receipt of 75 cts. at 410 WALNUT STREET, PHILADELPHIA, PA. 
iL OOFE H, OOFRODE. F. H. SAYLOR 


J. H. COFRODE & CO., 
Ingineers and Bridge Builders. 


DESIGN AND CONSTRUCT IRON, WOODEN AND COMBINATION BRIDGE 
AND ROOF TRUSSES, &., 
OFFIOE : 


= Wo. 530 Walnut Street, Philadelohia. 


Edge Moor Iron Co., 


{Norm at Mage Moor, on Delaware ret 
Post Office, ilmington, Delaware, 


MANUFACTURE ALL KINDS OF 


IRON WORK 


BRIDCES, ROOF TRUSSES AND BUILDINGS. 
SPECIALTIES : 


® HYDRAULIC FORCED EYE BARS, @ 


HYDRAULIC FORGINGS and 

HYDRAULIC RIVETED WORK. 
Specifications from Railroad Companies, Engineers and Contract- 
88olicited, upon which estimates will be promptivifurnished. 


“ULAM SELLERS, 
President. 

















GEORGE H. SELLERS, 


ELI GARRETT, 
Gen’! Sup’t, 


Sec’y & Treas’r. 








|. 
LIZABETHPORT STEAM CORDAGE COMPANY, 
Manilla, Sisal and Tarred Cordage, 


46 SOUTH STREET, 
NEW YORK. 


LOWTHORP 


& HENDERSON, 
ENGINEERS AND BUILDERS 


oF 
BRIDGES AND TURN TABLES 





F. 0. LOWTMORP, 0.E, J, J. HENDERSON, 


FOR SALE, 


Or to Lease for a Term of Years: 


The Car Works of the Buffalo Car Company. The 
works are new, having a capacity of 12 cars per 
day; Buildings of bfick, 
steam, with fire hydrants with hose complete. The 
Machinery is all new and of the best Philadelphia 
Twelve acres of land, and railroad conneco- 
tions with both broad and ordinary gauge roads. 
The Works can be started without a dollar's ex- 


slate roofs, heated by 


N. CO. SCOVILLE, Truster. 


“TAYLOR'S” 


HAMMERED CRUCIBLE OA8T STEEL 


LOCOMOTIVE TIRES, 


AND 
OF WROUGHT IRON, OR COMBINATION OF |... yoRKSHIRE BAR IRON 
WROUGHT AND GAST. 
18 East State street, Trenton, N. J. RANDALL & JONES, 


Oliver street, Boston. 











PENCOYD IRON WORKS. 


MANUFACTURERS OF 


‘Ls 


BAR, ANGLE, TEE AND 


CHANNEL IRON. 


SSS TTT 


rr, A. & P. ROBERTS & CO., 
CAR AXLES, 


4 


Office, No. 265 South Fourth St., Philadelphia.) ~ 











8. SHELDON, Sec’y & Treas. H. M, CLAFLEN, Prest. 


CLEVELAND, OHIO, 


>] 


iy ic 
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os Ut 
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road Tracks, Cars, etc. It is a PERFECT 
with a perfect spring; therefore WARRANTED not to break or set. 


jar or strain. ORDERS SOLICITED AND PROMPTLY FILLED, 


ra " 


Vi 





M. W. BRAND, Gen. Manager. 


5 THE LOOMIS NUT LOCK WASHER 00,, 





Sole Manufacturers of the celebrated LOOMIS NUTLOCK WASHER, for Rail- 
NUT HOLDER. 
sized bolt or fish- -plate (requiring but one nut), and is of the best cast or epeing stee 
It entirely comp t 
and contraction of the iron, and the nut will, in NO CASE, turn off of its own accord, Romeueh: soens the 


It is made to fit | 











METCALF’, 





331 Penn Ave, 


PAUL & CO., 
Make a Specialty of 
SOLID STEEL 


RAILROAD TRACK TOOLS! 


Also Sole Manutacturers of: 


THE PATENT 


VERONA NUT LOCK. 


Send for our New Catalogue, 








W. H. Waxkerie.p, Chairman, Wes.ey W1Ls0n, Treasurer, 





(Limi 


Manufacturers of the Samson Railway Joint, and 
in and Agents for Railway Supplies Generally, 


P.O. LOCK BOX 1,177. | OFFICE, 


THE aera RAILWAY ~ an cenl CO. 


R. Lona, Secretary. 





“SLST ‘St AON poymezEg 


Dealers 





No. 376 Pen 
Ave., Pittsburgh, Pa. 


CHAS.I. WICKERSHAM, General Eastern Agent, 
Office, 265 South Fourth St. +, Philadelphia, 


Patented Nov. 9, 
1875, 











This nut is represented in the engraving on the 
ht, and is made of a conical form on the under 
side, and fits into the bolt hole which is made of the 
same shape, The cone and square portions are slot- 
ted so that when screwed up into the conical hole, 
the nut is compressed and clasps the bolt tightly, so 
that it cannot be shaken louse. The effect of wear 
is to make it fit the hole more accurately, so that 
when it is again tightened up it will be leas L.able to 
become loose than before it was worn. The conical 
nutis intended especially tor fish plates and bolts, 
The ne on the left represents a square nut 
cut apart on the top side only. The under side is 
made 2 80 thatin screwing it up the hole on 
r side is contracted and c! ee 
‘for car work bridges and sim purposes, 





aos 


a Boston & ome 8 2 uae been applied on a number of other railroads, 
i aaa 
— will always sft Thee pote no matter how loosely the thread is cut, 





the bolt in the same way as the conical nut. 


ATWOOD CONICAL LOCK NUT. 





The square nut is in 


The conical nuts are now extensively used in the track of the Philadelphia, Wilmington & Baltimore 


Itis simple in construc- 


bearing on the bolts than other nuts, and cannot strip the threads, 


TW NICAL LOCK NUT AND MANUFAOT URING ao. 
‘iememaies yo ag Fe Sd Room 41, P. O. Box 1,049, New Yor 
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~ HOPKINS’ PATENT LEAD-FACED JOURNAL- BEARINGS, 


Self-Fitting, Non-Heating, Economical and Reliable. 





Adopted by the N. Y. Central & Hudson River B. R., Boston & Albany K. K., Del, & Hudson Canal Co,’s RB. Rds., Old Colony BR. B., B, & Prov, R. R., N. Y., Prov. & B. R. R., Erie B’y., Del., Lack, & 
Weatern RB. B., Lake Shore RB. B., and other Roads too numerous to mention, and also adopted for‘*‘ THE FAST MAIL.” Made to any desired pattern, of the best bard bronze, and faced with Lesa 
which enables them to at once fit themselves perfectly to the journal, whether new or old, thus insuring cool running and the consequent realization of a largely increased average mileage. Hollow worn journals 
in their first stages, may also be rendered serviceable by the use of these bearings and their recurrence avoided. Being furnished at a cost (freight charges included) not exceeding that of good ordinary branses, 
and old brasses being taken in exchange at a fair rate, it will be seen that these bearings are not only the most reliable but also the most economical brasses in use, 


For further information, testimonials, etc., see circular. 


Orders and inquiries from the New England States, New York (State) and Dominion of 


Canada, should be addressed to 


CEO. R. MENEELY & CO., 


WEST TROY, N. Y.- 
From elsewhere to 


Section showing the relative thickness D. A. HOPKINS, ae 


of the Lead Facing. 





113 LIBERTY ST., NEW YORK. 


Hollow-worn Journal. 
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BALDWIN LOCOMOTIVE WORKS.| _ ~~ HOISTING ENGINES. 


ALL STYLES. BUILT BY 


COPELAND & BACON, 


NEW YORK, 
LOUISVILLE CAR-WHEEL 


AND 


RATLWAY 


SUPPLY COMPANY, 


491 East Jefferson St, 


LOUISVILLE, 
KENTUCKY. 




























BURNHAM, PARRY, WILLIAMS & 00., Philadelphia, 
LOCOMOTIV E ENGINES. 


Especially Adapted to Every Variety of Railroad Service, including 
Mining Engines and Locomotives for Narrow-Gauge Railways 


All work accurately fitted to , and Ccsoughly interchangeable, Plan, Materials, Work- 
aot ny Finish and Efficiency fully guaranteed. ———- _—— ———— 


GEO. BURNHAM. CHAS. T. PARRY. WM. P. HENSZEY. | THE “EUREKA” STATION TICKET 
EDWARD H. WILLIAMS. EDW. LONGSTRETH. JOHN H. CONVERSE. | Is a combination of Station, Stop Over and Half Fare Ticket. Only one form required for an entire line 


| which is good at all stations and in all directions; it also does away with Conductors’ Private Checks. 
















\( = | _ Manufactured solely by the Am, Duplex Ticket Co., who also apply their principle to Cash Faret, 
CAYUTA WHEEL & FOUNDRY 00," = amie dag 
RAILROAD AND STEAMBOAT ETS. 
#9 an —— — wt in successful operation for the past four giCkE So now in use wore 
ne Hundred and Twenty-five Roads, including most of the principal lines in this co 
P. ©. Address: WAVERLY, N. Y., 


| Canada. Samples and information furnished with pleasure by 
} __W. H. CAMPBELL, Manager, 860 Broadway, New York, __ 
Works at Sayre, Pa. : aims Me 
MANUFACTURERS OF 


FERRIS & MILES, ~| RUBBER ELASTIC PAINT, 
W HHELS 
FOR 


ip =: = 











24th and WoodSts., , : 







FOR 
PHILADELPHIA, 


CAR ROOFS 






Manufacturers of 


TENDERS, 
PASSENGER, AND SHOP* 
FREIGHT 
AND 2? 
COAL > 10 
CARS; E. MAXWELL & 
ALSO Engine Lathes, Axle Lathes, Planing and Slotting 


Machines, Wheel Borers, Upright Drills, Ra- i 
dial Drills, Punching and Shearing 719 North Main Street 
Machines, &c. Steam Ham- 
mers Drops, &c. 8ST. LOUIS, MO. 








CASTINGS OF EVERY DESCRIPTION 
REGIN 


ALD CANNING, Supt. 
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The justifiable Expenditure for Improvement in the 
Alignment of Railways. 





BY ARTHUR M. WELLINGTON, C. E. 


[Continued from page 4.] 


(Copyright, 1876, by the Railroad Gazette.) 


THE RELATIONSHIP AND ADJUSTMENT OF THE MINIMUM RADIUS OF 
CURVATURE TO THE RATE OF THE MAXIMUM GRADIENTS, 


Ifno other paper of this series has met the approval or com- 
manded the attention of the reader, the writer hopes that in 
the discussion of the present subject he may receive the careful 
judgment of all those who have to do with the construction or 
improvement of railways. Although badly adjusted grades 
have a more calamitous effect on operating expenses, there is 
no problem connected with location which bas such a grave 
effect on the COST OF CONSTRUCTION as the one we now propose 
to discuss, nor is there any in which such discreditable errors 
sre committed by engineers at the present day from pue want 
ofthought. It is indeed extraordinary that no one of the great 
number of expensive modern railways has seen fit to expend a 
few hundreds or thousands of dollars in exhaustive experiments 
and the collection of definite information as to this most 1m- 
portant question which we propose now to consider, viz., the 
inter-relation of ruling gradients and curvature, and the maxi- 
mum of each which may be used, separately or in combination 
with each other, without danger of injuriously affecting the 
capacity of the road. It is hoped to shed some needed light 
on this subject, or at least lay some foundation for an abler dis- 
cussion. 

It is the peculiarity of curvature that all its disadvantages lie 
upon the surface. A heavy grade is very unobtrusive: the 
most skillful and observant eye cannot detect différences of 
grade which decrease by a large percentage the operating value 
ofthe line. But curves attract instant attention, and their dis- 
advantages appeal even more strongly to the imagination of 
the inexpert than to the enlightened judgment of the engineer. 
When we consider that it is both the duty and interest of locat- 
ing engineers to please their unskillful employers, it is evident 
that this simple fact must always have a powerful if undetected 
influence, while human nature remains what it is, and if we 
further remember that, as a rule, the quickest path to reputa- 
tion for a locating engineer is through rapidity of work in 
mshing through surveys, and that it 1s so much easver for him 
to locate a costly line made up of long straight grades and tan- 
gents than one skillfully adjusted at every point to topographi- 
cal irregularities, in accordance with the exact conditions of 
operating economy, it will not be surprising if we find that 
these influences have tended to accumulate a mass of precedents 
which it requires some courage to defy. Fortunately, topo- 
graphical and financial considerations have rendered it abso- 
lutely impossible in many cases to yield to such temptations, if 
iy such exist, so that precedents are not wanting in either di- 

rection. 

Passing from these considerations, however, and abandoning 
|] prepossessions, we proceed to analyze, as nearly as may be, 
the curves which fix the advisable limit of maximum curvature 
ind the cost of exceeding it. A moment’s consideration will 
thow that these may all be separated under the two fol- 
lowing heads, sharply defined from each other: 

Ist, The inherently greater costliness of sharp curvature; that 
istosay, the greater wear and tear of road-bed and rolling 
stock and the greater consumption of fuel which results from 
10 feet of 10° curvature rather than from 1,000 feet of 1° cur- 
vature, 2d. The limiting effect of sharp curvature on the weight 
and length of trains. 

in other words, we are here met, on the threshold of the 
subject, with a distinction precisely analogous to that which 
‘tists in the case of gradients. AU grades, without distinction 
td wherever situated, entail a certain additional expense per 
Wain passing over them; and, in addition to this, the highest 
tile of grade entails a certain and much greater expense 
"hich does not appear at all in the expenses per train mile, 
butsolely in an increase in the number of trains. In like 
manner, all curves, without distinction, entail a certain ad- 
ditional cost per train mile for every degree of curve; and this 
cost, it may be—or may not be—increases rapidly with the 
tharpness of the curve; but, in addition to this, the sharpest 
eurves on the line (if they be sharp enough) will have the fur- 
ther effect of limiting the weight and length of trains. 

At a certain definite radius, therefore, the expense arising 
pe short radii takes a sudden jump. The inherent cost per 
Pe mile continues on as before, and, in addition thereto, 

ete is a large additional expense on account of the limiting 

bof any shorter radius upon the length of trains. A mo- 

Beit’ consideration will show that this point is intimately 

“mnected with, and depends upon, the rate of the maximum 

Badee, for the latter fixes the maximum length of trains, and 

ee of curves is itself a function of, or varies with, 
ength. Hence, the shorter the trains which can be 
éi ed independent of the sharpest curve, the shorter the ra- 

"# Which May be freely used on levels or minor gradients 
ay t affecting the number of trains required for a given 


a ee as in the case of gradients, this distinction be- 
ene diverse sources of expense is one which must be 
¥ kept in mind if any correct and intelligent decision 





as to the limit of maximum curvature is to bereached. In the 
first place, it requires no great effort of mind to perceive that 
the first item mentioned above, viz., the INHERENT COSTLINESS 
of sharp curvature,—that portion which is visible in an in- 
creased cost per train mile for wear and tear and fuel,—affords 
for 


no ground the fixing of any arbitrary and 
inflexible limit of curvature, nor should it be con- 
sidered or allowed to have any weight whatever 


in ascertaining at what radius to fix that limit. For, 
granting for a moment that the inherent cost of short radii per 
train mile increascs as the square of the degree of curvature— 
an absurdly exaggerated estimate—it may easily be, and often 
is the case, that at certain points the cost of construction will 
vary as the cube of the degree of curvature; and hence a sud- 
den sharp ravine might justify and require a 12° or 14° curve 
on this account alone, although 38° or 4° curves were the maxi- 
mum on all the rest of the line. But what we then require to 
determine is, whether any such curve would have the further 
effect of limiting the weight of trains over the whole line, for 
in that case a large additional expenditure will be justifiable 
to increase its radius. This latter expenditure does not vary 
with the number of such curves, as in the former case, but is a 
certain fixed amount, and must be distributed among one 
curve or fifty according to their number. This fact alone is 
sufficient to show the essential dissimilarity between them, 
The inherent costliness of sharp curvature does certainly have 
its effect on the justifiable expense to increase the radius of 
each particular curve, for it is to be added in each case to the 
proportion for that curve of the estimated value of avoiding 
any limiting effect from its radius; but it does not form an 
element in fixing the point at which limiting effect begins, and 
hence should be allowed no weight whatever in ascertaining 
that limit. 

All this seems clear enough when the attention is specially 
called to it, but—as with many other problems which advance 
from simple premises—it requires a constant effort of the mind 
to keep it always in view. Hence, although it has no real or 
necessary connection with our subject, we may first very briefly 
consider— 

THE INHERENT COSTLINESS OF SHARP CURVATURE, 

In the article on “Reduction of Curvature” already pub- 
lished, and especially in Table B (page 402, Vol. VITI.), we have 
implied that the cost of curvature per degree slightly increases 
with the sharpness of the curve. Light is badly needed on 
this point, but the writer now regards this as an error, the re- 
sult of an unconscious confusion on his own part of these 
wholly distinct questions which he is now endeavoring to sep- 
arate. If the limiting effect of curvature be rigorously ex- 
cluded from the mind, it does not seem probable that the 
inherent cost of curvature, per train mile per degree, is any 
greater on 10° curves than on 1° curves. The cost of fuel (6 
cents*) is slightly increased per degree on sharp curves, as is 
also the cost of iron (7 cents), despite the great difference in 
the length of sharp and flat curves, as would more fully appear 
from an article on the “ Wear of Rails from Grades and Cur- 
vature,” which the writer hopes to prepare, from data in his 
possession, at some future time; but, on the other hand, the 
cost of maintaining road bed and track (6.5 cents) is very 
greatly decreased ; for it is nearly constant per 100 feet of 
curve, and sharp curves are very much shorter. Moreover, 
sharp curves lengthen short tangents, a consideration of the 
highest importance which engineers too frequently overlook ; 
and hence a sharper curve doubtless often results in less re- 
sistance and wear and tear. The greatest element of the 
inherent cost of sharp curvature is that the length of the line 
is always greater between the same tangents, but this is an 
element given by the comparative surveys (although it may be 
determined by the table given in the ‘‘ Note on Reduction of 
Radius of Curvature” on page 403, vol. viii.), and hence does 
not apparently, although it does really, enter into the question. 

We may, therefore, perhaps assume that the inherent cost of 
survature per train mile is independent of the radius, and 
this simplifies some questions connected with curvature. But 
whether the reader be prepared to admit this conclusion or 
not is a matter of perfect indifference for deciding upon the 
question in hand, as, it is hoped, has been made perfectly clear. 

Dismissing therefore from our minds this confusing and 
irrelevant question, we will now submit our sEconp question 
above, the limiting effect of curvature, to the arbitrament of 
fact. 

THE LIMITING EFFECT OF CURVATURE UPON THE WEIGHT AND 
LENGTH OF TRAINS. 

If we know the greatest length and weight of train which 
can be hauled up the maximum grade of any given road by 
the most powerful engines which will probably be used; the 
curve around which the same engine can haul the same train 
on a level, without greater resistance, is evidently the proper 
limit—and the only proper limit—of maximum curvature. This 
curve may also be freely used on the maximum or any other 
grade, by reducing the grade to a level for the length of the 
curve, and an adequate distance beyond it without danger of 
limiting the weight of trains. We assume that the maximum 
grade occurs only en tangents, but, if curves are introduced 
upon it without ample compensating reduction, it in effect in- 
creases the maximum grade; hence shortens the possible 
length of train; and hence shortens the minimum radius 
which may be used on a level without limiting effect. We 
shall have occasion hereafter to consider the propriety of such 
practice. 

The reader is requested to admit the above premises before 
reading further. 

We have in the maximum grade two resistances to overcome: 

1st. The ordinary rolling friction. 

2d. The resistance of gravity;—a known and constant quan- 
tity given in Table XVIL., Vol. VIII., page 442. 





* These sums refer to the estimated cost per train mile of each 
item for an amount of curvature equal in resistance to one mile of 
straight and level track, given on pages 401-403, Vol. VIII. 













In the case of curvature on a level we have also two resiat- 
ances: 

1st. The ordinary rolling friction, as before. 

2d. All additional resistance which may or can arise from 
the curve. ‘ 

What we require is, that the sum of the two latter resistances 
shall be less than (or no greater than) the sum of the two 
former; and it is evident that the resistance from the rolling 
friction proper, being the same in each case, whatever its 
amount may be, may be entirely neglected. We have left only 
to determine what is the degree of the curve which, in all cases 
and under the most unfavorable circumstances, will oppose no 
greater additional resistance to the longest and heaviest trains 
than the resistance from gravity only on the maximum grade. 
We may express the problem to be solved most concisely and 
clearly by the aid of a little algebra, of the mildest descrip- 
tion. 


If we let x = the required degree of maximum curvature; 

ec = the resistance in lbs. per ton per degree of curva- 
ture, on an 2 degree curve, per 100 feet occupied by 
the train; 

(= the longest train which can be hauled up the maxi- 
mum grade under any circumstances by the heav- 
jest engine in use; 

g — the resistance in Ibs. per ton due to gravity only on 
the given maximum grade; 

then what we require in order to fix a maximum degree of 
curvature, x, is that, in all cases, 
wel<—g.() 
If, however, we are care ful to assign the largest possible values 
(within reason) to c andl, we may determine x by giving this 
inequality the form of an equation, viz.: 


axel = g, (2) 
whence we have, 
g 
Zz —, (3) 
c 1 
or, 
g 
ze . (4) 
L 


To solve this equation, we require to determine maximum 
values for c and J. 

The longest trains which may be hauled up grades (value of l), 
This is a simple question of fact. The longest possible train is 
one of empty cars. Its absolute length is directly as the 
weight on drivers, and inversely as the rolling friction and ad- 
hesion assumed. We may assume the heaviest engines in com- 
mon use (see Tables XV. and XVI. pp. 433, Vol. VIII.) as 35 
tonson drivers, 60 tons gross, including half-loaded tender, 
As for the rolling friction, very extended experience in this 
country and Europe shows that 7 lbs. per ton is about the low- 
est which can be realized in daily practice on straight grades 
at moderate speeds. We might substantiate this by number- 
less authorities, among others by some recent and valuable ex- 
periments with heavy trains on the Lake Shore & Michigan 
Southern Railway by Mr. P. H. Dudley with his dynograph. 
(See Trans. Am. Soc. Civ, Engrs., October, 1876). The lowest 
rolling friction there realized was 6.88 Ibs. In respect to the 
ratio of adhesion, there 16 no variable element in the man- 
agement of railways more nearly invariable than that; in the 
daily routine of business, trains are unconsciously adjusted to 
an adhesion of about 4 atthe points of maximum resistance, 
The trains above referred to, which we may assume to have 
been as heavy as was prudent (although at the same time they 
would appear to be in approximate sccordance with the daily 
practice of the line) were adjusted toan adhesion of 1-4.88, 
These data given, we may construct the following table (Table 
XXV.) of maximum traing : 


TABLE XXV. 

Showing the Maximum Trains of loaded and empty cars which can be 
hauled up various straight grades (uncomplicated by curvature) in the 
daily routine of business by the heaviest engines in common use on 
American Railways (35 tons on drivers, 60 tons gross including 
tender). 

Rolling friction assumed at 7 lbs. per ton. 


























Q | lrot.length| g resist. grav. 
8 \2 e Tons wt. on po of trains||Values of - - niin 
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—a- stations). 
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edi lei lglel fa | ig 
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IEF Bis: |?] :3 | is 
Lev! 7.0)/2,000/1,940; 216) 108 42.20/36.60 0.000 | 0.000 
10 10.8|1,296/1,286| 137| 69)46.20/23.50 0.081 0.160 
20 14.6) 959) 899) 100) 50/33.80/17.80 0,225 0.427 
30 18.4| 749| 689) 76) 38/25.80|13. 20 0.440 0.860 
40 22.2 631) 571; 63) 32/21.50/11,20 0.706 1.36 
5025.9] 641) 481| 53| 27|18.20| 9.50 1.04 | 2.00 
6029.7) 471 411) 46) 23)15.80) 8.20 144 2.77 
70 33.56; 418) 3658 40) 20/13.80| 7.20 1.92 | 3.69 
80/37.3) 375) 315) 35 17/12.20| 6,20 2.48 4.89 
90/41.1| 341) 281) 31) 15/10.80) 5.50 | 315 | 6.20 
100/44.9| 312} 252} 26) 14] 9.80) 5.20'| 3.87 28 
120/52.5| 267| 207| 28| 11| 8.20| 4.20 | 6.54 | 10.04 
150 63.8) 220; 160) 18 9) 6.50) 3.50)| 8.75 16.26 

16.90 | 30.30 


169, 109) 12) 6) 4.60) 2.650)| 

| | 

Remank.—This table differs trom Table XVII., page 80, in that it is 
made up for 4 minimum rolling friction of 7 Ibs. per ton instead of 
10 Ibs. per ton; the latter being the rolling friction which is indi- 
cated by the loads hauled on various grades which are complicated 
by curvature. The difference, however, is not due to the direct 
resistance caused by the curves, for that is the same on each grade, 
hke the rolling friction proper; but is probably owing to the limit- 
ing effect of such curves on trains in excess of the apparent resist- 
ance. The above loads are hauled in daily practice on roads of light 
curvature and grades. 

g 

The last two columns above give values of the function - which is 
required in solving eq. (4) p.— L 


In the last two columns of this table are given values of 
g { i. ¢., resist. grav. per ton ) 


l length train in 100 ft. stat’ne j 
which we require in solving the formula above (Eq. 4). 
Mazimum Resistance in lbs. per ton per degree of curvature per 
100 feet of train (value of c). On no scientific question of finan 
cial importance is there such a dearth of definite knowledge as 
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on this. The writer has been obliged to evolve an approxima- 
tion out of his inner consciousness and finally test it by known 
facts ; of which, fortunately, he was able by diligent effort to col- 
lect a considerable mass, which may be found embodied in Ta- 
bles XXVII.—A and XXVII.—B. 

Molesworth guesses in his Pocket Book (old edition p. 40) 
that the average value c “may be taken as” 1 per cent. of the 


rolling friction per degree of curvature. This was 
for curvature of average sharpness with inflexible 
wheel bases, and we may assume it as measuring 


the maximum resistance with a flexible wheel base for very 
flat curves of 1° and 2°. This percentage, however, undoubt- 
edly increases somewhat faster than the degree of curvature, 
and on a 10° curve we will assume that it is as much as double, 
or 2 per cent. This assumption we shall finally see to be be- 
yond the indications of experience, as indeed it should be. 
For curvos of more than 10° or 12°, the percentage undoubted- 
ly increases much more rapidly until we reach a superior limit 
fixed by the experience of Mr. Charles Ellet on the Virginia 
Central Railroad. Mr. Ellet found on the ‘ Mountain Top 
teack” that a reduction of 58.4 feet per mile was not quite sufli- 
cient to compensate for the effect of a 19° curve (300 ft. radius) 
with trains 120 to 150 feet long. The resistance of gravity on 
a grade of 58.4 feet = 22 lbs.; 22 Ibs. + 19° = 1.15 lbs. per 
degree of curvature, and 1,15 Ibs. + 1.20 = 0.925 lbs. per ton 
per degree of curvature per 100 feet occupied by the train 
9% per cent. of the rolling friction (10 lbs. in this case). As- 
suming 10 per cent. and 18° curves as the superior limit, we 
may construct Table XXVI. below, the manner of doing which 
will be sufficiently evident on examination. 








TABLE XXVI. 
Showing the maximum percentage which the resistance arising from 
cureamure per 100 feet of train bears to the rolling friction proper. 
As substantiated by the onpetionee with limiting curvature of all 
American railways, as shown in Tables XXVII.—A and XXVII.—B. 




















— 1 pA of Ey aires _pestotance of curve 
Degree lling fricti roper in . per ton per 100 
of Our = oe . ft. of train = per cent. 
vature. in previous column X 7 
Per degree of curve.| Total. Ibs. per ton. 
1° l1pexXxle= 1, p.c.| 0.07 Ibs. per 100 ft. of tr’n. 
9° 1 ox 2 = 2. “ 0.14 “ “ “ 
8° 11 8 = $3 0.23 “ “ “ 
4° 19" xX @=| 48 [O88 = « ‘ 
5° 18 X 6 = 6.5“ | 0.450 “ “ ‘ 
6° a“ X 6 = 8.4 “ | 0,588 “ “ ‘ 
1° 165“ X 7 =| 105 “ | 0.735 « “ ‘ 
8° 16“ X B8=| 128 “ | 0.896 « “ “ 
9° 19° X9=! 169“ |1iga “ 
10° 2 “x0 =| 00" 114 « a Me 
1° a4“ X11 =| 264 “ | 1.848 “ ‘ ' 
12° 38 * X12 = 838.6 “ | 2.3852 * “ 
139° $33 °° X13 = 41.6 “ 2.912 “ " “ 
14° 40 °* Xi = 60" |392 “ o ‘ 
15° 60 * X16 = 76.0 “ | 5.26 * “ ‘ 
16° 60 * X16 = 96.0 “ | 6.72 “ “ “ 
17° 80 * X17 = 136.0 “ | 9.52 “ sd 
18° 100 “ X18 = 1900 “ 11236 “ ed 











Remaxxs.—The rolling friction is assumed at 7 lbs. per ton, the 
same as in Table XXV. it were assumed higher, the aggregate 
curve resistance would be higher, but the length of train propor- 
tionately shortened so that the result would be the same. 

The preceding table gi en a@ very large aggregate curve resistance. 
Thus, for a train 1,600 ft. ed agges 46 cars) on a 10° curve we have 
1.4 Ibs, X 16=22.4 Ibs. per ton, this being equivalent to the resist- 
ance from gravity only on a 60 ft. grade. This excess over the actual 
resistance, however, is essential in order to include the full limiting 
effect which curves have in excess of their pominal resistance as 
pointed out belew, 





The latter column of Table XXVI. gives the values x ¢ which 
we require in order to solve equation (4) above. We have al- 


9 
ready determined maximum values of : (see Table XXV.); 


and, by interpolating those values in the last column of Table 
XXVI. above, we shall have opposite to it the corresponding 


g 
value of « required, For example: the value of : for a 60-feet 


grade is, for empty cars, 1.44 Ibs. per ton. Interpolating this 
value in Table XXVI., we find the corresponding value of « ¢ 
to be opposite a 10° + curve, the latter being, consequently, 
the degree of the curve which, under no circumstances which 
can properly be provided, will oppose as great a resistance to 
the longest and heaviest trains as will be encountered from 
gravity only on the maximum grade. 

Table M. gives the degrees of curvature thus deduced, and 
its construction and manner of application will now be suffi- 
ciently evident by an examination of the table itself with its 
accompanying notes, 








TABLE M. 

SHOWING THE CURVE ON A LEVEL WHICH WILL HAVE LESS LIMITING 
EFFECT THAN ANY GIVEN STRAIGHT GRADE ON A TANGENT, ON THE 
LONGEST TRAINS OF LOADED OR EMPTY CARS WHICH CAN BE HAULED 
UP THAT GRADE BY THE HEAVIEST ENGINES IN COMMON USE (35 
tons on drivers, 60 tons gross). 


As substantiated by the average dail rience of all American railw: 
as set yo in Tables xx A med xxv re 














Rate of Curve of equal resistance on a level. 
Maximum Grade 
on ta. Trains of Empty Cars. Trains of Loaded Cars, 
Level. Tangent. Tangent. 
10 1° Ww 2°10’ 
20 8° 4° 50’ 
30 5° 7° 50! 
40 6° 50’ 9° 50’ 
50 8° 30’ 11° 20’ 
e 10° 12° 40/ 
v0 tie 13° 40/ 
80 12° 14° 40’ 
90 13° 15° 30! 
100 14° 16° 10’ 
120 15° 17° 10’ 
150 16° 40’ 18° + 
18° + 18° + 








Remarxs.—This table is deduced by parison between Tables 
XXV. and XXVI., as set forth in the text, and 1s believed to err on the 
safe side, Asit rests solely on rudely-observed facts, however, and 
not on e mental data, it is liable toerr slightly in either direc- 
tion on the higher curves. 

Reversed curves cause a greater inherent expense for wear and tear 
7 


than simple curves, but—if they be connected by tangents not less 
than 50 feet long per degree of curve—they cause no appreciable loss 
of power over 4 continuous curve, 

Curves shorter than the average train length may properly be made 
somewhat sharper than the above table indicates in proportion to 
their shortness, when occasion arises. This difference, however, 
should hardly be more than 1° for a curve half a train-length long. 

The reduction in grade for curves should never be less than 0.1 per 
station to eliminate their limiting effect, as set forth in the text. 
This reduction, moreover, should in all cases extend half a train- 
length above the curve at the upperend. On the other hand, it may 
begin about % of a train-length on the curve at the lower end. These 
(and all) changes of grade should be connected by long and easy ver- 
tical curves. 

Travns are never fully loaded even with an evenly balanced traffic. 
The best average practically possible in the latter case is about % of 
aload. See remarks below, on page —. 





So far with theory and guesswork; let us now test 
all this by the results of experience. In Table 
XXVIL—A and XXVII.—Bt will be found detailed 
statistics ef trains which are regularly hauled around 
limiting curvature on 30 different railways, parts of railways, 
or classes of trains. AU exceptional or occaswnal performances 
have been carefully and rigidly excluded (except as stated in 
the notes) in addition to a large number of cases for which one 
or more of the many data required could not be ascertained with 
proper certainty. The curves, it will be observed, range trom 
6° to 20°+, for trains of both loaded and empty cars, and the 
curvature is in every case such as had an unmistakable limiting 
effect. In the last columns of these tables are given the maxi- 
mum resistances which can possibly be considered as arising 
from the curve, as deduced by deducting minimum values for 
the other sources of resistance from the tractive power of the 
engine, assuming it to be fully exerted; and it will be observed 
that in a majority of instances the resistance is less than that 
given for the same curve in Table XXVI., from which Table M. 
was deduced; the most unstable exceptions being ina few cases 
on very heavy grades with short trains. The writer submits 
that these facts, in connection with the extreme care every- 
where taken to keep well on the safe side, entitle Table M to a 
high degree of credence as an entirely safe table for practical 
application in the location of any railway :—always provided 
that itis intelligently and correctly applied in the manner we 
shall set forth below. The writer, however, cleariy appreci- 
ates its essentially defective} and empirical character, and, 
especially on the sharper curves, it may err slightly in either 
direction ; but this was unavoidable. The pains taken in the 
collection and analysis of the basis of fact has been very great, 
but an amateur investigator cannot commani those facilities 
which are essential for!a more definite result. 

A few inexpensive experiments by any railway would remove 
this unavoidable condition of uncertainty, and give to engineers 
a positive and entirely trustworthy solution of a pre-eminently 
important financial problem; but the question is of import- 
ance only to “railroad stakers-out,” and after forty years of 
devil-may-carelessness it is probably useless to expect that any 
one will see fit to make them. All the brains of the profession 
seem to be absorbed in the effort to save a few pounds of iron 
in Phoenix columns and sail as close to the wind as possible in 
the proportions of eye-bars. For example, in the last ‘Report 
on the Progress of Work” of the Cincinnati Southern Railway 
may be found a baker’s dozen of carefully prepared plates of 
the class referred to—and the writer would be the last to de- 
ride their value; but it is not on record that any experiments 
were resorted to or any pains taken whatever to determine 
what should be the proper limits and interadjustment of their 
maximum curvature and grades—in fact it is very evident that 
the subject was not even given a careful mental analysis—and 
we propose to consider the consequences of this unfortunate 
oversight. Doubtless the care of these engineers has gained 
them some very good bridges, but they have “strained at a 
gnat and swallowed a camel” with a vengeance, for what they 
did nor do has cost them more than enough to duplicate every 
bridge upon the line, and every tunnel also, and very possibiy 
the greater portion of their masonry in addition. But the 
writer wishes it distinctly understood that he selects this rail- 
way for criticism, not because it is exceptional, but because it 
is prominent and not exceptional. He reflects with pain upon 
the professional judgment of any man, but it is time that the 
truth should be pointed out and made clear ; and by selecting 
this railway as one out of many, he hopes to show in a few 
words where millions of money have gone and are going. 

The standard adopted on the Cincinnati Southern Railway 
was as follows : 

1st, No grade shall under any circumstances exceed 60 feet per 
mile, 

2d, No curve shal under any circumstances be sharper than 6°, 

But : 

3d. These limits may be freely used in combination with each 
other; i. @., 6° curves may be inserted in unreduced 60-feet 
grades.t 

We will grant fora moment the propriety of the first and 
third standards, and consider the second: If we may use 60- 
feet grades + 6° curves, WHy should we not use sharper curves 
on lower grades or on a dead level, if we can thereby save an 
honest penny ? 

The answer can only be one of three reasons : 

ist. A 7° or 8° or 10° curve of the same angular length is so 
enormously more costly in wear and tear that in no single case 


t The writer was unable fully to complete Tables XXVII.—A and 
XXVII.—B in time for publication with this paper, and as they are 
very voluminous, it has been decided to omit publication in the 
Gazette and include the tables only in the reprint of these articles. 
They do not involve or affect the principle discussed in the present 
article, but only serve as an indication of the extent to which it may 
be safely applied. 

+ We select for discussion the standard of ‘Operating Divi- 
sion 3.’ That for each of the others was similar in principle, and as 
follows : 

Operating Division 1, .. 26.4 feet grades and 4° curves. 
“oe “ 2, wa 52.8 “ “ “oe 5° “ 
4 ..@0 * “e “« 4° or 6° curves. 
It is possible that in the latter case the principle we are contend- 


ing for ig 80 far recognized that 5° or 6° curves occur only on minor 
ents. 











on this costly line would the saving in cost of construction 


have paid for the loss therefrom; or— 
2d. A 7° curve on a 45-feet grade, or an 8° curve on a 30-feet 


grade, on a 10° curve on a level has such a powerful limiting 
effect upon trains that the same engine would not haul the 
game train around them as around a 6° curve ona 60-feet 


grade; or— 


8d. A 7° or 8° or 10° curve is so exceedingly unsafe that the 
additional danger therefrom would in no case have been repaid 
by an adequate economy in construction. 

There is no escape from accepting some horn of this trilem- 
ma, if the standard adopted is to be justified at all; and any 
man who could maintain any one of them must be wandering 


in mind, 


In commenting upon such an utter and evident 


blunder as this, it is difficult to maintain that tone of moder. 
tion and courtesy which should characterize a scientific dig 


cussion. 


When we consider that every one of the great trunk 


lines has 8° or 9° or 10° curves and moves more cars over them 
in a month with unsurpassed efficiency and economy than the 
Cincinnati Southern Railway will ever move in a year; when 
we consider that many railways of large traffic have 10° and 1 
curves which result in no serious danger or expense per train 
mile; what is the Cincinnati Southern Railway that it should 
set up an inflexible standard of this kind and stick to it regard. 
less of cost; even if it had saved a trifle in expenses or danger 
which is very doubtful? We pass to the second branch of our 
subject, viz., the propriety of allowing no grades higher than 
60 feet per mile, and yet having 6° curves on that grade. 
This standard we may regard with more patience, for it may 
be plausibly justified by such reasoning as this: That on the 
whole the average is about the same; that if grades are lower 
on curves they must be higher on tangents; and that engines 
would lose on the tangents all that they gained on the curves, 
In other words, this position assumes that in the daily routine 
of business engines may be relied on to doa little more work 
on curves than they could continuously; because on the inter. 
vening tangents they will have a little less work to do, 
and will thus accumulate steam and get up headway to 


carry them through the next curve. 


It follows that if higher 


grades were used on tangents than on curves, the engine could 
not do this, and hence the higher grades would have a limiting 
effect on trains, and injuriously affect the value of the line. 
The writer hopes he has stated this position fairly and forcibly. 

The first fallacy in this reasoning is a neglect of the elemen- 


tary principles of the steam-engine. 


We can overcome mo- 


mentarily excessive resistances in only two ways. The first 
of these is by varying the point of cut-off and using more 
steam for the moment than we can produce continuously. The 
wasteful effect of this practice, when the engine is already 
working close to its full power, is shown without further dem- 


onstration in Table XXVIII. 


It is sufficiently evident that if 


we were to spurt around occasional curves in this manner the 
engine would need to ba relieved of 8 to 4 foot-pounds of work 
elsewhere for every foot-pound thus performed. 


TABLE XXVIII. 


Showing the cost in steam of any additional power gained by varying 


point of cut off. 

















| | jIncrease p, ¢ 

|Average pres- in power per 

Point of |Increase p. c.| sure (initial|Increase tp.c.| 100p. ¢. in 
Cut off. jin steam used, | pressure 100} in power. crea-e in 
Ibs.) | steam used! 

Wevvvesie be getednseeeeys | a eee ee 
100 _p.c.| 59.6 ** 54.8 p. c,| 54.8 p. ¢. 

50 ee 4.2 “ 24.5 ” 6 * 

38%“ 846 “ Ghee 43.2 “ 

25 id 91.9 “ 8.6 “ MA 

20 64 “ ‘a ° w5 “ 

16% “ 99.2 “ 38 | 168 








REMARKS.—The average pressure 


is computed by the ordinary for 


mula for steam used expansively, to be found in any of the pocker 
books (except Trautwine). The above table represents about the er 
treme variations as to cut-off for the locomotive engine. 


As a matter-of-fact, no runner ever resorts to this practice 


as an habitual reliance, and the only other method of equal- 
izing an unequal resistance is by acquiring momentum, or, in 
other words, by a constant alternation of high and low speeds, 
This butting process is excessively expensive at best, for the 
speed must be considerable if the accumulated momentum 
to be of much service. Every time the locomotive enters of 
leaves a curve, a shock more or less severe runs through the 
train, and this kind of action is one great cause of locome 
tives wearing out so much more rapidly than stationary a 
gines, as any one will perceive who will consider the effect on 
a stationary engine, running without a governor, of rapid 
changes of load or speed.§ In order to economize in construc 


tion we must often put up with this disadvantage 


and intro 


: s y 
duce varying resistances, but to expend money to do s0 by 


keeping down tangent grades to the curve maximu 


m is the 


worst of bad practice. But, even if the process were inex 


pensive: 


2d. As soon as the adhesion is lessened for any re 
possibility of this course is destroyed; for a low speed 


jason the 
js theo 


3 5 e 
unavoidable and there is no available mementum. The #® 


is true if trains are stopped or steam production check 
any cause on ruling grades. 
exposed to such contingencies, and no railway can affor 


ed for 


Now all trains are at all time 


d to, oF 


does, take chances in such matters or vary its res 
ing to the daily “probabilities.” It will and shoul pai 


§ It is not uncommon to hear engineers reaso ending 
the horse. and actually advocate this process, reosnas to enable 


n by analogy ii 


short stretches of level be introduced in maximum 


the engine to get up headway. ; 
ruinous. The economy of this practice in the 
rests on physiological reasons, but the locomotive 
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such habitual loads as are sure of going through without stall- 
ing, and the inevitable effect is that trains are adjusted, not 
to an average between the tangent of curve resistance but to 
the maximum resistance in the strict sense of the word. But, 
granting that this averaging or butting process 18 both inex- 
pensive and possible, on curves ef moderate length: 

gd. The Cincinnati Southern (and most other such railways) 
js estopped from pleading either of the above arguments, be- 
cause the curves on the maximum grades are so frequent and 
long that the butting process is under any circumstances an 
impossibility. The writer heard of one curve. over 2,000 feet 
jong (120°) on the maximum grade, with others approaching 
that limit in close proximity. On many railways even larger 
curves are introduced. No momentum can be relied on 
to carry trains around such curves, even if there were op- 
portunity to accumulate it, which can never be relied on. But 
(here we enter on an argument of still greater force), even if 
such curves be all short and our previous reasoning has no 

force whatever: 

4th. The arguments by which the averaging theory is justi- 
fied neglect some important facts as to the nature of curve re- 
sistance. The writer had hoped to base this paper upon a scien- 
tific demonstration of the exact nature and extent of these 
forces by an engineer whose well-earned fame would carry an 
authority which his own words cannot; but the requisite ex- 
perimental data were not available, and as they would involve 
the expenditure of a few hundred dollars by some railway, they 
probably never will be available. Fortunately, however, the 
statements we shall make are of such a character that every 
practical reader will recognize that such facts exist and are 
operative to some unknown extent, notwithstanding the fact 
that the statements made are of necessity based solely on the 
writer’s rude deductions from observed facts, 

The law of curve resistance is such that the average resist- 
ance per ton, and the limiting effect of curvature, have very lit- 
tleconnection. Whena train is bowling al. ng at a fair rate of 
speed under full control, the curve resistance is comparatively 
aminor matter; but as soon as, for any reason, the train be- 
gins to labor onthe curve, and speed is checked, the resist- 
ance, even in pounds per ton, is increased to a greater or less 
extent, on account of the fact that the lateral resistance caused 
by the super-elevation and obliquity of draft, is no longer 
balanced in any degree by centrifugal force. How much or 
little effect this cause may have cannot at present be deter- 
mined, on account of the profundity of professional ignorance 
on this subject; but it isa matterof general notoriety that it 
has some effect, and there is another fact to be considered of 
far greater importance. The resistance caused by each car is 
not uniform, as ona grade. Of the various lateral forces which 
in the aggregate cause the greater portion of curve resistance 
(for the slipping of wheels resolves itself into a lateral force), 
the most important, or almost the most important, is that 
caused by the obliquity of draft, and this increases in a geo- 
metrical ratio (more or less rapid according to undetermined 
laws) with the length of the train, and with the grade 
onthe curve.|| The last cars undoubtedly cause a far greater 
resistance than the average of the whole train. 

Now, however difficult it may be to determine the effect ofall 
these forces theoretically, the locomotive runner is not long in 
finding it out practically. He is loaded, perhaps, with trains 
of 30 cars, and finds he is sometimes stalled. His train is then 
cut down to 27 or 28 cars. Now the conditions are entirely 
different. He has ample power, end hence no need of it ; and 
ifthe resistance of such a train were measured on 60-feet grades 
+6° curves, it would probably be found that it was only equiv- 
alent to about 68 or 70 feet per mile. But if it should be at- 
tempted to reload his engine to angthing like its full capacity as 
tus indicated, it would at once be found that the resistance 
would mount up, under unfavorable conditions, to that arising 
from a grade of 80 or 84 feet per mile, and his train would be 
stalled, Now, it is self-evident that we may (and should) so 
design our alignment that engines may always be loaded to their 
fall working capacity at any or all points, and hence 80 or 84 
feetper mile is the equivalent straight grade which we may 
freely use, and yet it is very true that, if we do so, the resist- 
snce in the daily routine of business, would undoubtedly be 
higher on the 84-feet grades than on 60-feet grades + 6° curves; 
butthis over-plus of power on the latter is absolutely essential, in 
order that the curve resistance, mainly caused by the last cars 

ofa train, may be in no danger of 80 mounting up on us that 
We cannot handle our train at all. By using a litle lower grades 
on tangents—say 70 or 75 feet per mile—we might then trust 
alittle to the butting process, and possibly squeeze through 
more than if we used 84-feet grades, ata cost about twice as 
sreat as if it were hauled in a separate train. It does not re- 
quire demonstration that no engineer is justified in reducing 
gtadee for such a purpose if it adds anything whatever to the 
length and cost of his line. 

We have tried to make this argument as clear and plain ax 
its importance demands ; but, for any one who cannot or will 
Hotadmit it, we add unimpeachable facts. We have claimed 
that the Cincinnati Southern alignment is equivalent in limit- 


Ing effect to a straight grade of 84 feet. 
XXy,, p. 


Referring to Table 
, the corresponding net load of empty cars fora 


35-ton engine (on drivers) 18 33 to 35 cars. Long experience on 


For an appreciation of this latter (and generally unrecognized) 
, the writer is indebted to Mr. ALBERT Frnx,and if we might hope 
roa one would ever thoroughly investigate the action of all these 
o- *, it might prove en element of much importance in the econ- 
Yot curvature. How far and to what extent the tractive resist- 
ton varies with the action of the lateral forces is wholly a matter of 
Necture; but with a train of 30 cars on a 6° curve + 60-feet grade, 
Wedia resultant from ob iquity of draft is about 600 pounds im- 
whieh back of the engine, an equivalent for the lateral force 
the os be created by a super-elevation of about 17 inches. On 
oni od hand,on a level grade this lateral resultant would be 
thon " t 180 pounds for the same train, equivalent toa super-eleva- 
about 5inches, It is not probable that the longitudinal re- 
force Yaries in anything like this proportion, but so powerful a 
80d such great differences in its amount, must at least have 
of appreciable importance. 





the Eastern Division of the Erie Railway has shown that the 
maximum load of empty cars hauled in daily practice over 60- 
feet grades-+5° curves is 35 to 40 cars bya 87% ton engine. This 
proves the fact Q. E. D., for nothing is more fully established 
by experience than that a 35-ton engine might be relied on to 
haul nearly or quite 46 empty cars on a straight 60-feet grade, 
as indicated in Table XXV. (this corresponding to a rolling 
friction of 7 Ibs. per ton), if all curves were heavily and amply 
reduced, The latter is the vital pot. All or nearly all high- 
grade railways are needlessly suffering from the effect of limit- 
ing curvature, because, if a reduction of grade has been at- 
tempted at all, it is too little to be of real service ; and conse- 
quently very few railroad men appreciate what heavy loads 
might be hauled on straight maximum grades. For example : 
the Central Pacific and many others reduced 0.05 per station 
per degree ; and the Pennsylvania, the Baltimore & Ohio and 
others, only 0.02 per station. This is little better than nothing. 
It may equalize the average resistance, but to equalize the 
limt ing effect the reduction should be about 0.1 per 100 feet, or 
5 feet per mile. The effect of this error is visible in the 
fact that the trains hauled on these and many other railways 
are apparently adjusted to a rolling friction of 10 lbs. per ton 
instead of 7 lbs., as we have already pointed out; and yet these 
same trains will in no case give evidence through a dynamo- 
meter of a higher rolling friction than about 7 or 8 lbs. per ton; 
and the latter is actually realized in daily practice on the Lake 
Shore** and many other railways of easy curvature and grade. 
The writer has once explained this curious fact as probably due 
to the allowance for emergencies which experience has shown 
to be advisable ; but further investigation leads him to believe 
that this explanation is true only when taken in connection 
with the considerations above advanced. Some railways, fa- 
vored by nature, do not find it necessary to provide for such 
emergencies. Moreover, all grade reduction for curvature 
should begin a short distance on the curve at its lower end and 
end half a train-length beyond the curve at the upper end, for 
evident reasons which we cannot enter into, These grades 
should also be connected by LoNG AND Easy vertical curves. If 
all these minutiw be not attended to, we shall still have limit- 
ing effect from curvature ; but, if we do s0, we may use very 
sharp curves when necessary to economize in construction. 
For example, in the case of the Erie Railway above, the same 
trains are hauled with less difficulty around a 10° curve ona 
25-feet grade than up the maximum grade, as will be seen by 
referring to the foot notes to Table XXVII.—A and B. A lesson 
of great value to the Cincinnati Southern Railway might have 
been learned from that curve, at no greater cost than about 
$12.50 out of $12,500,000 for a ticket to New York. 


Now what the railway in question (as well as many others) 
should have done, was to adopt no inflexible standard of either 
grades or curvature. A little of that admirable care which has 
given it such excellent eye-bars should have been diverted to 
the construction of a well-devised sliding scale of adjustment 
between grades and curvature. Information should have been 
sought in every direction, by personal investigation and experi- 
ment, before driving a stake ; andif we may suppose that - 
with the greater facilities the designers would certainly have 
and the greater ability they might easily have—they would 
have reached substantially the same conclusions as those 
which the writer has reached with labor and difficulty and 
embodied in Table M. This sliding scale would have been 
about as follows : 


TABLE N. 
SHOWING A GRADUATED CALE OF ADJUSTMENT BETWEEN GRADES AND 
CURVATURE; Br ING VARIOUS COMBINATIONS O EACH WHICH HAVE 
AN EQUAL LIMITING EFFECT IN THE LARGEST AND HEAVIEST 
TRAINS. 
Adopted fora road having maxima of 60-feet grades +- 6° curves. 





























In combination with a The maxi- Possible modification of table 
grade of mum curv- for more pertect safety. 
ature per- - 
feet per . ;),,| missible is|| feet per | feet per = 
antien. ft. per mile. station. mile. Curve. 
1.6 84 1, Tangent 1.5 | 79 tang. 
1.5 ” 1° 30/ 14 74 a 
14 | “4 « ; 1.3 69 3° 80! 
13 | 69 4 1.2 63 5 
12 j 63 «CS 5 1.1 58 6 : 
z | - 2 t 6 10 53 7 
it 58 09 48 8° 
1.0 . - 8 0.8 42 8° 30! 
ae hae 1 ge 0.7 37 9 
08 | 42 “ | 9°30 06 $2 9° 20! 
0. | 3 “ r 0.5 26 9° 40/ 
0:6 ot vi | 10 30 04 21 10° 
0.5 | 9 «* | 03 16 10° 15/ 
0.4 -.* 11° 30 0.2 il 10° 30/ 
o3 | w« | 2 ry 2 9s 
0.2 ] 1 “ 12° 30’ 0.0 Level il 
0.1 | _ ee ” 
00 | Level, | 


~ Possibly intelligent investigation would show that, if the 
cost were but trifling, it might be advisable to keep more en- 
tirely on the safe side by slightly modifying this table at either 
end, as shown in the latter columns; but it is to be remem- 
bered that it is in no way more important to have the limiting 
effect of the combinations at the top and bottom of the table 
less than that of the combinations in the middle of the table 
than vice versa. 

Now such a scale as this, wisely and intelligently used 


** See Journal am. Soc. Civ. Engrs., October, 1876, p. 341, 


would have given to the line an almost marvelous flexibility., 
When we encountered a sharp spur or a deep gully, we could 
use the combinations at the botiom of the list, and swing 
around it with light work: where tangents or easy curvature 
did not cost much, we could use those at the top of the list, 
and thus run down rapidly to our crossings and run up rapidly 
over our tunnels. If we attempt to keep to any one of them 
exclusively we have our hands full at once; but by passing in 
this way from one to another we could reduce almost any line 
through the roughest country to very light work if it werea 
line of light traffic, or adopt it to such a standard as its traffic 
justified. Why should we not do this ? Itrequires judgment and 
knowledge and skill doubtless to do so without blundering, and 
much more time devoted to surveys; but is there any other 
sound objection ? Allofthe above 17 combinations are pre- 
cisely equivalent in limiting effect, and any difference in the 
inherent cost of each is so absolutely trifling as to be unworthy 
of mention, although not therefore unworthy of considera- 
tion, in adjusting the detailed alignment. We have entered 
into those questions too fully to have our meaning mistaken. 
The effect however of a very considerable addition to the 
number of degrees of curvature or feet of rise and fall which 
have no limiting effect 1s comparatively trifling. Yet out of the 
whole seventeen the Cincinnati Southern Railway pitched upon 
why that one in particular it would be hard to say—and 
forbade the use of any other of its precise equivalents, however 
great the economy which might thereby be effected. If loca- 
tion were as carefully studied as bridge-building, this would 
be thought to indicate almost the last extreme of ignorance, 
like making every bar in a truss of equal strength. Suppose 
some plain country farmer should find that his team could just 
draw him up a steep hill through mud a foot deep, and should 
forthwith draw two conclusions: that it could not draw him up 
any steeper hill without any mud, nor through any deeper mud 
without any hill; should we not write that man down an ass ? 
Yet this is precisely what has been done on the railway in ques- 
tion (and many others); and that, too, when there were 
12,500,000 good reasons for thinking the problems out carefully 

-ifitcan be called a problem—while our farmer would be 
lucky if he only had one, The only advantage derived from 
this cast-iron rule is, that the unskillful trustees fancy they 
have a line which they have not, 
tier to talk of 60 feet and 6 
masimums, 


one, 


It sounds very much pret- 
maximums than of 84 feet and 12° 
Yet the latter is what they have in effect, and the 
operating value of the line is no greater by a penny’s worth 
than if they had them in fact. For they may to-day increase 
any one of their 60-feet grades ona tangent to 84 feet per 
mile, or sharpen up any one of their 6° curves on a level into a 
12° curve, and they will not have affected in the slightest de- 
gree the operating value of the line. If there were any slight 
difference in rail wear, ete., in the latter case, or in the effect 
on passenger traffic in the former case, it would be go ridicu- 
lously trivial as to be unworthy of mention, 

Now, if this be so, it becomes of importance to remember 
that the effect upon the cost oy ConsrRrucTION of such stand- 
ards is calamitous ina high degree. The precise extent and 
limits of this disadvantage is, of course, an essentially indeter- 
minate problem, nor has the writer space in which to prove it 
at length, even if he had the detailed data required. What 
momentous changes might have been effected in the general 
route under such a rational and scientific system of inter-ad- 
justment; what short cuts might have become feasible which 
were wholly impossible under the Procrustean standard adopt- 
ed; whether an important reduction in the equivalent ruling 
grade might not have been effected by using say,60 feet and 
10° maxima instead of 84 feet and 12°—all these questions we 
But it is believed that no one 
familiar with railway construction in mountainous and difficult 
regions will question for a moment that if we may use such a 


cannot enter into in any way. 


graduated scale as that suggested, the cost of construction 
might. be reduced at least 25 per cent, without deviating 
more than 600 or 800 feet any 
point; after deducting from the economy effected, the capital- 


from the preseat line at 
ized cost of any difference in distance, curvature, and rise 
and fall.tt 

We give ina foot note below an approximate estimate of 
cost and quantities, so that any one familiar with construction 
can judge of the difficulties of the route under the standard 
adopted and the probable effect of such a system of location as 
that suggested.j{ In the the 
effected might very probably have greatly exceeded the per- 
centage above suggested, but the moral which it is designed 


writer’s view, economy 


to draw in no way depends on the ertent of the saving, nor has 
Grant that it would 
have been only $1,000,000 in all, was it not worth saving, and 
Is it 
important questions should be analyzed with that exact and 


he any desire to exaggerate its amount, 


might it not have been saved ? not time that these more 


ttAccording to the tables we have previously given, the capitalized 
cost of any increase in these items was as follows, at $1.25 per train 
mile: 

Distance, per foot, by Table A $0.92 per estimated daily train. 

Curvature, per degiee, by Table B, $4.35 per estimated daily train. 

Rise and Fall, per toot, by Table C, $37.14 per estimated daily train. 

On the other band, the value per foot of any reduction in the rate 
of ruling grade was (by Table K) $6,686 per estimated daily train. 

tiThe total length ot the Cincinnati Southern Railway is 336 miles, 
and the estimated or actual cost, in round figures, as follows: 
Grading. ...cccccsscccvesses $7,000,000, or about $20,700 per mile. 
Tunnelling (over 5 miles in 

BED). cccccvesces a ran heen 
Truss bridges (ove 2 miles) 

BONE ..000 ccvcccce cocceve 
Iron viaducts (nearly 

miles) about. nee 
MASODPY .002 ccccccccccscoces 


800,000, * 2,400 


1,100,000, * 4,300 


1,100,000, ** 
2,500,000, * 


3,300 
7400 ** 
Deb csccsccvscccsess BOR, ~*~ « £37,100 

The quantities per mile at average prices were 

Grading, 136,000 cu. yds. earth at 15c., or 23,000 ev, 
@ 0c, 

Tunnelling, 79 lin. feet @ $31. 

Truss bridges, 33 lin. feet. 

Iron viaducts, 46 lin. feet. 

Masonry, 740 cu. yds, @ $10. 

That portion ot the line, however, which we have been especially 
considering greatly exceeded this average ; 25 out of 27 tunnels were 


yds. solid rock 





concentrated upon it, 
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conscientious precision which is so freely bestowed on the pet- | which the remarks on reduced cost of permanent way hold 


ty details of structures. The economy and lightness of the 
gossamer-like fabrics which our modern engineers throw across 
great spans are by no means secured by making them poor and 
weak ; but they are possible because every part of the struc- 
ture has been made a separate study and is proportioned with 
scientific precision to sustain exactly its proportion of load and 
no more than that. In this way it is entirely possible to build 
both a good bridge and a cheap one; but the bungler knows no 
medium between Montreal and Ashtabula. Just so it is in 
location, except that errors, ten times as costly, are the rule 
instead of the exception, and—to any one who will iook into 
the subject carefully—are ten times as gross and inexcusable. 





Large versus Small Car Wheels. 


To rue Eprrorn or THE RAWROAD GAzeTTE : 

I have recently read in your paper articles instituting com- 
parisors, in point of economy, between the chilled wheel and 
that with steel tire; and while the question is open for discus- 
sion it appears to me reasonable that something should be said 
in favor of wheels of a larger diameter. 

The practice of using 33-inch car wheels is so general that 
perhaps ap assertion that we have, during all these years, been 
making & very grave mistake may not readily be admitted, and 
yet a careful consideration of the subject and comparison with 
work on railways in other countries, oupled with experiment, 
will show conclusively that there is plenty of room for such an 
assertion. 





THE RAILROAD GAZETTE. 





good. 

3d. The decrease of friction on the journals and bearings, 
due to the reduced speed. The advantage gained under this 
head, not only in reducing the expense of lubrication, brass 
and axles, but in, as has been most unmistakably proved, 
almost entirely doing away with the delay and annoyance 
caused by hot boxes, would repay the extra outlay incurred. 

4th. The gain of car mileage, the cars being less frequently 
off duty for renewals of wheels. 

5th. The decreased friction of the train will enable an engine 
to haul a heavier load with the same amount of fuel. 

6th. The cars will mde with greater ease and the comfort of 
passengers be proportionately increased. 

The experiments made on this road during the past two or 
three years and now being made have resulted in the adoption 
of a wheel of 42 inches in diameter for passenger car service, 
and it is desired to use the 86-inch for freight cars. 

Without advocating any particular class of wheel, figs. 3, 4, 
5, 6 and 7 show the designs now in use on this railway; and it is 
now tolerably well ascertained that a wheel on the principle of 
fig. 3,4 or5 properly constructed, and having a hard tire 3 
inches thick, will run without difficulty in Pullman car service 
from four to five hundred thousand miles. 





The cost of such a wheel is little more than three times that | 


| 


of the ordinary chilled one, which, if we assume to average a 
mileage of fifty thousand, the gainin point of actual economy 
is fifty per cent. in favor of the large wheel, to say nothing of 
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But Mr. Baker, a correspondent in your issue of Feb. 16, hag, 
in his laudable endeavor to “show the case in its proper light,” 
favored the public with some very curious examples of mathe. 
matical perspicuity and also of the generous spirit of some 
railroad managers. Six pairs of truck wheels are the ugya) 
number allowed an engine and its tender on the roads leading 
out of Boston; that ia, there are two pairs under the forward 
end of engine and four pairs under the tender; butI fing 
Mr. Baker’s manager lavishly provides twelve pairs for thig 
purpose; which is very thoughtful in the manager of course, 
but would, I should suppose, be rather embarrassing to the 
locomotive. 

If Mr. Baker considered that the former articles had left the 
question in an unsettled and muddy condition, I certainly wag 
not unreasonable in expecting that he would, in some measure 
at least, assist in removing the fictions and uncertainties which 
really surrounded it. 

Mr. Baker furnishes a comparative table based on 45,600 per 
annum as engine and car mileage, and also as the average life 
of an iron wheel. The first pair of iron wheels, with their 
fitting, etc., costs him $27, and the firet pair of steel wheels, 
with fitting (and he also includes turning at this point, although 
he had expressly stated they ran 135,000 miles before turning), 
costs $116.84 At this crisis he evinces some little nervous- 
ness, for he neglects to calculate any interest whatever on the 
first cost of either pair of wheels, for the first year, or until the 
first pair of ron wheels was assumed to be worn out. 

After this peculiar precedent, the iron-wheel statement be- 
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Perhaps some of your many readers may be able to state 
why this small wheel originally came to be adopted as a stand- 
ard in this country; but be that as it may, it is quite certain 
that the same kind of reasoning which induces us to use large 
wheels for fast traveling on our highways is applicable to rail- 
road locomotion, and undoubtedly applied in almost every other 
country. 

Great Britain has introduced our style of cars, both day cars 
and sleepers, with undoubted success, and it does appear that 
we shall yet, in return, be taught by her an excellent lesson in 
the matter of wheels, 

Apart from the extra dead weight of our cars as compared 
with paying freight, caused chiefly by their extra length and 
peculiarities of our traffic, can we not trace much of the extra 
cost of working to this difference in the size of our wheels, not 
only in the car, but alsoin the permanent way department ? 
My own belief that it is so must be my reason for writing you 
on the subject. 

Th» average cost of working the car department of English 
railways for the half-year just ended was about 5 cents per 
train mile, and the cost of maintenance of permanent way 
about 14 cents; and notwithstanding the larger amount which 
is annually expended there for renewals, these figures are 
little more than one-half of the cost per mile on American rail- 
ways. 

Iam assuming that a wheel of 42 inches in diameter (which 
is the standard of English railways) is the largest that can be 
used without raising the height of our passenger cars, and 
figs. 1 and 2 show the six-wheeled truck, commonly used under 
Pullman cars, adapted to this increased diameter. 

The advantages in favor of the large wheel, briefly expressed, 
are as follows: . 

ist. The reduced cost of maintaining the permanent way. 
This will be readily conceded, when it is considered that not 
only is the bearing surface of the wheel upon the rail practi- 
cally very materially increased, but that at a given rate of 
speed the 42-inch wheel makes 21 per cent. less revolutions. 

2d, The saving in maintenance of wheels, with reference to 





























Fig. 2. 


the saving in operating expenses and the absolute immunity 
from accident caused by breakage, 

The question, however, whether the wheels should be cast 
iron, or steel, or compound with centres of cast or wrought 
iron, is one to be solved by experiment only, and that of course 
to the satisfaction of the road using them; but it is important 
that if steel tires be used they should not be less than 2% and 
if possible 3 inches in thickness. 

Although undoubted success has been obtained from the use 
of steel tires on this railway, what is now advocated is the in- 
creased diameter of the wheel only. HERBERT WALLIS, 

Superintendent of tlhe Mechanical Department 

Montrreat, Feb. 6, 1877. Grand Trunk Railway. 


Stee! and lron Car Wheels. 


Boston, Feb. 20, 1877. 
To Tue Eprror or THE RATLROAD GAZETTE : 

There have appeared quite recently in your journal a number 
of articles purporting to shed light upon the much-vexed ques- 
tion of stee) vs. iron as applicable to car wheels. Now while I 
had, by the aid of facts and data furnished by the proper 
officials of my roa), formed a fairly favorable opinion of the 
steel-tire wheel, I found that my facts, which I knew were ac- 
curate and reliable, were very wide of what these plausible cor- 
respondents deemed perfectly fair assumptions and unimpeach- 
able suppositions. 

One writer placidly figared upon nineteen turnings of a steel 
wheel. Now if 14% in. is the average amount which can be 
turned from an ordinary steel tire, whether it be solid with the 
cast-iron centre or loose and secured by bolts, then the wear on 
the wheel sufficient to render a turning necessary and the turn- 
ing self must remove from the circumference of the wheel 
only 0.0789 (,38%5) of an inch. 

I have a feeling of deep respect for that railroad company 
the perfection of whose tools renders the supposition that this 
can be done not once merely, but nineteen successive times, ad- 
missible, 





























comes so hopelessly entangled that I am unable to follow it; 
but its author, still faithfully clinging to it, finally emerges st 
the close of the ninth year with the sum of $179.31, which he 
evidently considers the total expense of iron wheels to run 
405,000 miles, as he divides it by 405 to obtain the cost per 
thousand miles. 

Notwithstanding this statement, he proceeds to add all the 
amounts for the nine successive years, giving $888.95, and de 
ducts $10.00 for “old material.” Whether this ‘ old material” 
is nine accumulated pairs of wheels or only the last pair, 
or is some special provision not anywhere else referred to, 1 
am utterly unable to extract from the communication. In 
either case your correspondent will have the opportunity of 
explaining why it was not deducted from the $179.31, and also 
the greater problem, why the progressive costs of the several 
iron wheels should have been added to make $888.95. 

Returning to the steel wheels I see that after the first year 
interest is allowed on them, and it is computed very creditably 
indeed to the close of the second year; here, however, it p> 
pears to become affected by idiosyncrasies similar to its iro 
companion, and passes into incomprehensible confusion. At 
the end of the ninth year, the figures for the steel wheels read 
$194.30, from which he finds the cost per thousand miles for 
steel wheels as he previously did for iron. 

Then we have a repetition of the mathematical sleight-oF 
hand performance of adding the yearly results and subtracting 
“old material,” with a corresponding unintelligible remainder. 

Learning nothing from a statement so eccentric a8 this on 
I took your correspondent’s figures of mileages, times, costs, 
rate of interest, etc.,as nearly as I could determine them, ® 
found that iron wheels (all due credit having been given) 
would cost at the end of nine years $213.98 against his show 
ing of $179.31; and steel wheels for same period gave an ef 
pense of $196.97, against his $194.30, thus making, by ™Y - 
putation on his basis, a showing in favor of the steel wheels 
$17.01, instead of the opposite. 

But your correspondent goes beyond the statement and tells 
us thatthe average cost per year per engine for nine yea? 
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chill wheels will be $1,171.92, so at this rate the cost of merely 
maintaining iron truck wheels under the 658 locomotives and 
tenders on the eight roads out of Boston will be no less than 
$765,263.76 per year. Now I learn from: the Eighth Annual 
Report of the Board of Railroad Commissioners of this State 
that the total cost of locomotive repairs on these roads for the 
year 1876 is but $825,507.32, thus leaving $60,243.56 to cover all 
the remaining repairs. 

If I had taken the figures he gives for steel wheels for one 
engine per year, I should have had a sum over $350,000 more 
than the total cost of engine repairs as given by the Com- 
missioners. 

But then the roads referred to may not have included in their 
estimate the six extra pair of wheels which Mr. Baker makes 
use of, and this would alter the result somewhat. 

Toward the close of your correspondent’s contribution this 
remarkable sentence occurs: ‘In engine service considered 
above, we would have to make 17 miles every hour of 300 work- 
ing days, or 135,000 miles per engine per year,” showing that 
your correspondent is in advance of most people in the matter 
of time as well as of truck wheels, for by this statement he 
has 26 hours and 28 minutes per day. 

After the many difficulties so intrepidly encountered and 
withal so satisfactorily (to himself) vanquished, I am filled 
with admiration for the far-sighted diplomacy with which your 
contributor identifies himself and his argument with the 
wheel makers. Now, Mr. Editor, whether or not the iron- 
wheel men repudiate Mr. Baker and his statement as a whole, 
they cannot renounce bis last paragraph. 

And the iron-wheel makers, until chilled wheels shall have 
ceased to furnish a profit, will undoubtedly maintain their 
productions to be “the cheapest, safest and best yet invented.” 

FiauReEs. 

[It is but justice to Mr. Baker to say that before the 
above communication was received he wrote to us, saying 
that his letter was not intended for publication, and called 
attention to errors pointed out by our correspondent above. 

Eprror RarRroaD GAzeTreE. ] 


Bridge Engineering. 


To THe Eprror oF THE RAILROAD GAZETTE: 

By giving to the publicthe fullest ascertainable particulars 
of the construction and failure of the Ashtabula Bridge, Mr. 
Philbrick has performed a service for which all bridge builders, 











Fig. 4. 
andull interested in bridge construction, should be truly 
grateful. Hus article is the first I have seen that fairly lifts the 


veil of mystery surrounding this great disaster. 

The subject has called out many interesting communications 
from other engineers; but most of these writers have naturally, 
if unconsciously, used the occasion to ventilate their own pe- | 
culiar views of bridge construction, rather than to account in- 
telligibly for the failure in question. 

This unconscious egotism is curiously illustrated in the let- 
ter of Mr. F. H. Smith. His hobby is “contracting engineers” 
and, incidentally, deep trusses and closed columns—all inter- 
esting subjects, and possessing certain merits, but, like most 
other subjects, capable of appearing in different lights from 
different points of view. 

From Mr. Smith’s point of view, the contracting engineer, 
“who don’t do his own work,” and he alone, can construct an 
ideally perfect bridge, because he can reject imperfect work 
Without himself suffering loss. To the thoughtful, however, 
there would seem to be no sufficient reason why the exigencies 
of competition should not offer to the contracting engineer, 
quite as potently as to the manufacturer, temptations to be 
content with faulty design and ingufficier‘, material. 

In deep trusses Mr. Smith finds increased rigidity; but a 
sound principle may be vitiated in practice by carrying it to 
extremes. To illustrate, the writer of this has personal know]- 
edge of a bridge, constructed by a firm whose reputation for 
engineering ability and good workmanship has become nation- 
al,in which the depth of truss is so out of proportion to its 
length that, until recently readjusted, the tension of counter 
and lower lateral rods was sufficient to reverse the strains in 

the lower chords, causing the bars in the centre panel to 
buckle to such an extent that the weight of a heavy locomotive 


volving as it does the cast-iron joint block, be attended by ad- 
ditional expense more than sufficient to cover the extra mate- 
rial required in other forms ? and is not the preservation of mate- 
rialin the finished structure, through accessibility to all its sur- 
faces for the purpose of cleaning and painting, a matter quite 
as essential as its economical distribution in the first instance ? 
In conclusion, it seems to your correspondent that the lesson 
taught by the Ashtabula disaster is, first of all, that we should 
cultivate the virtue of humility, and gladly profit by the fail- 
ures of our predecessors without belittling the successes of our 
contemporaries ; that we should bear in mind that our own 
estimate of any special merit in our own work will naturally be 
much higher than its true value will warrant; and that we 
should not ignore the probability that the bridge engineer, 
visiting our next centennial exhibition in search of knowledge, 
will look with wonder upon examples of even the best of our 
work of to-day as curiously antiquated if not unscientific. 
J. Lez Marsn. 

Atuens, Pa., Feb. 16, 1877. 























Fig. 7. 


The Train Order and the Quincy Collision. 


SacraMENTO, Cal., Feb. 8, 1877. 
To tHe Eprrorn or THE RATLROAD GAZETTE: 

If it was the duty of the train dispatcher spoken of in “E. 
C. Centric’s” letter published in your paper of Jan. 19 to pre- 
fix “After the arrival of C. B. & Q. No. 101” to his order to 
conductor Gale, it was equally binding upon him to call Gale’s 
attention to every train he must meet on the order, That train 
was of no more importance and had no more connection with 
his order to “ wild” than the second, third or last train he 





Was insufficient to straighten them. 
Of course, the deflection of this bridge when fully loaded was 
Very great. 
Mr. Smith values the closed column, because in this form 
there is greatest economy of material: yet, from an economi- 
tal point of view, may not the use of the closed column, in- 


might be expected to meet; and if @ was specified, consistency 
would demand that mention be made of all the trains on the 
time card. Consistency is a jewel in railroad business, and 
there can be no discipline without it. There is no practical 


strictly logical and deserves no blame for not treating the 
trainmen as if they were incapable or inefficient. 

As long as orders are given by men and to men, they cannot 
be made perfectiy safe, as the writer affirms this order would 
have been with his prefix. The conductor might need a notice 
in regard to the next train he must meet wherever he came up 
toits time, then the next, and so on, 

There is every reason for conciseness and brevity in orders, 
Give the full and precise meanting in good English and no 
more. Any instructions or information not directly affecting 
the rights of the train tends to obscure the main purpose. of 
the order, renders it more liable to escape the memory, and 
should be sent in a separate form entirely distinct from the or- 
der. Nearly every dispatcher has little tricks of language, de- 
veloped by habit. His men know by experience what this twist 
or that means, while the letter of the order may be entirely 
innocent of any such construction. A few train dispatchers’ 
conventions would heip the country very much I think. 

“m.G, “In the train order the attention of 
the men was called to but one train, entirely overlooking the 
other, Is it any wonder that a conductor who had never run a 
rain out of Quincy should have depended entirely on the order 
without consulting the card ?” 


Centric” says: 


The telegraphic order is not used to call attention but to 
overn. Itis arbitrary and absolute, and it is no place to put 
outside references. The rights of the train mentioned in the 
order are entirely recalled, while the rights of C., B. & Q. 101 
would not be changed in the least by the reference demanded, 

It is a great should depend entirely 
on their order, since the permission to “wild” is nothing 
more or less than “look at your card and avoid regular 


wonder that men 


trains.” 

“EK. C. Centric” says: ‘‘Itdoes seem that as far as possi- 
ble the system of telegraph orders and the time card should 
be kept as separate as possible, using both only when absolute- 
ly necessary. To me it hardly seems possible to run a lot of 
The two 
have been so successfully combined and operated that neither 
will ever be suspended probably. 


trains either by telegraph or time card, exclusively. 


A delicious humor shines out in ‘‘ Centric’s” argument that 


the accident could not have occurred if the telegraph had 
been laid aside for the time and the men been compelled 
to rely entirely on the time card. Without the telegraph the 
train could never have left the side track and doubtless would 
have been safe from harm; but that is a rather expensive way 
to prevent accident, N. O. Zzux. 











Fig. 6. 


Railroad Manufactures, 

The Missouri Car & Foundry Co., at East St. Louis, is build- 
ing a number of box cars for the St. Louis, Lron Mountain & 
Southern road, 

The King lron Bridge Co., at Cleveland, O., is building an 
iron highway bridge of three spans, 175 feet each, to cross the 
White Kiver at Bedford, Ind. 

The Michigan Car Co., at Detroit, is building some box cars 
for the Erie. They are to have the Safford draw-bar, 

The contract for the rails for the Waynesburg & Washington 
road has been let to the Riverside Iron Co., of Wheeling, 
W. Va., at $40 per ton. They are to be of iron, 30 lbs. to the yard. 

At the recent annual meeting of the Joliet Iron & Steel Co., 
at Joliet, IL., W. 8. Brooks was chosen President and H. E. 
Bigelow Secretary. A committce of five was appointed to in- 
quire into a proposition made to lease the works. 

The Albany & Renssalaer Lron & Steel Co. reports ita steel- 
rail mill as full of work; with a number of orders on hand to be 
filled. 

H. 8. Manning & Co. bave been appointed agents in New 
York for the sale of the bolts, nuts, etc., manufactured by 
Hoopes & Townsend, of Philadelphia, 

The Atlanta (Ga.) Rolling Mill is running full time with a 
full force on ircn rails. 

The Barney & Smith Manufacturing Co., of Dayton, O., is 
building 300 box cars for the Houston & Texas Central road. 

The American Duplex Ticket (o., of New York, has had 
orders tor duplex tickets of various forms from 25 new roads in 
the last four months. The Central Pacific is going to give the 
* Bureka ” station ticket a trial, and the California Pacific is 
also going to try the ticket in book form for stations. 

Wm. B. Bement & Son, of Philadelphia, bave just completed 
a 6-inch bolt-cutting and nut-tapping machine for a Western 
rolling mill company. This is believed to be the largest 
machine of the kind ever built in this country. 

Porter, Bell & Co., at Pittsburgh, have sold their Centennial 
engine to the St. Louis, Bloomfield & Louisville Company, and 
have also lately shipped shifting engines to a coal mine in 
Georgia and an iron mine near Altoona, Pa. 

Wilson, Walker & Co., of Pittsburgh, have a contract for the 
draw-bars and truck frames for a large number of freight cars 
jor the Pennsylvania Company. 

Metcalf, Paul & Co., of the Verona Tool Works, near Pitts- 
burgh, are negotiating for several orders for track tools to go 
to Germany and Brazil. 

W. H. Baily & Co., at Connellsville, Pa., are building nar 
row-gauge engines for the Springfield, Jackson & Pomer y, the 
Jonesboro and the Philadelphia & Atlantic City roads, and one 
of standard gauge for the Kansas City, Burlington & Santa 1 

The Leetonia (O.) Tool Co. manufactures picks, m 
and other contractors’ tools, and is doing a steady b 





reason why the words should not have been in the order. They 
could do nothing but good in this case, yet the dispatcher was 


The works are to be enlarged soon. 
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Editorial Announcements. 





Pas+es,— All persons connected with this paper are forbidden to 
ask for passes under any circumstances, and we will be thank- 
ful to have any act of the kind reported to this office. 





Addreases.— Business letters should be addressed and drafts 
made payable to Tue Rattnoap Gazerrx. Uommunications 
for the attention of the Editors should be addressed Epiron 
RAILROAD GAZETTE. 





Advertisements.— We wish it distinctly understood that we 
will entertain no proposition to publish anything in this jour- 
nal for pay, EXCEPT IN THE ADVERTISING COLUMNS. We give 
in our editorial columns our own opinions, and those only, 
and in our news columns present only such matter as we con- 
sider interesting and important to our readers. Those who 
wish to rec end their i tions, machinery, supplies, 
finanoral schemes, etc., to our readers can do 20 ily in our 
advertising columns, but it is useless to ask us lo recommend 
them editorially, either for money orin consideration of adver- 
tising patronage. 








Contribations.—Subsoribers and others will materially as- 
sist us in making our news accurate and complete if they will 
send us early information of events which take place under 
their observation, such as changes in railroad officers, organi- 
actions and changes of companies, the letting, progress and 
completion of contracts for new works or important improve- 
ments of old ones, experiments in the construction of roads 
and machinery and wn their management, particulars as ‘o 
the business of railroads, and suqgestions ag to its improve- 
ment. Disoussions of subjects pertaining to ALL DEPARTMENTS 
ef railroad business by men practically acquainted with them 
are especially desired, Officers will oblige us by forwarding 
early copies of notices of meetings, elections, appointments, 
and especially annual reports, some notice of all of which will 
he published. 


THE NEW YORK GRAIN CARRIERS. 


We gave last ‘week some account of the movement of 
grain to and from the Atlantic ports for a series of years, 
illustrated graphically. This week we desire to make 
some examination of the course of the grain movement by 
the different routes which supply New York. What are 
the lines by which that city receives grain; which are the 
more important to it, and which are losing and which 
gaining in their grain business? These are questions of 
more importance to New York than to other cities, not 
only because its trade is threatened, but also because it 
has two radically different connections with the grain- 
producing district—a water route as well as rail routes. 
Moreover, the railroads of New York do not serve it so 
exclusively as Baltimore and Philadelphia are served by 
their railroads. The New York Central & Hudson River 
Railroad carries chiefly (that is, of grain going to the sea- 
board) to New York; but it is also the chief carrier of 
Boston grain. The Pennsylvania brings a considerable 
amount of grain to New York, but it brings to Phila- 
delphia substantially all that goes there, and it 


also carries to Baltimore —is indeed the shortest 
line to Baltimore for the largest part of the 
Northwest. The Baltimore & Ohio carries com- 


paratively little destined for any other port than Balti- 
more. New York, too, is served by many routes; the 
other principal cities by few. Only the Erie Railway and 
the Erie Canal have New York for their sole grain ter- 
minus; but last year nearly half its entire grain and flour 
receipts arrived by other routes. 

The basis of our examination, as last week, is found in 
the statistics compiled by Mr. E. H. Walker, Statistician 
of the Produce Exchange; and, as then, the quantities in- 
clude grain of all kinds and flour and meal reduced to 
bushels. The period over which this study extends is 
seven years—as many years as the figures have been re- 
ported by the Produce Exchange. 

The receipts for these seven years are illustrated by 
diagrams similar in every way to those published last 
week in illustration of the receipts at the different ports. 
Diagram 3 corresponds with Diagram 1 last week. The 
base of each parallelogram representing the receipts of a 
year is in proportion to the total amount received during 
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that year, which is stated in figures above the parallelo- 
gram. The small rectangles within such parallelogram 
represent each the receipts by a single route, and their 
areas are in proportion to such receipts. Their heights, 
however, represent the percentages of the total receipts 
arriving by the routes represented. The figures on the 
left of these staall rectangles represent percentages of the 
total New York receipts for the year; those on the right 
represent millions of bushels. Thus in the left-hand 
lower corner of the diagram, in the rectangle representing 
the receipts of grain at New York in 1870 by the Penn- 
sylvania Railroad, the figures ‘‘7.2” to the right show 
that the Pennsylvania Railroad brought 7,200,000 bushels 
of grain to New York in 1870; and the figures ‘‘10.2” to 
the left show that this amount was 10.2 per cent. of the 
total New York receipts that year. The name of the route 
is indicated in the first and last years; but as they are 
necessarily much abreviated, we repeat them here in 
their order, from top to bottom: 


Vessels coastwise. 

Hudson River boats. 

New York Central & Hudson River Railroad. 

Erie Railway. 

Bs railroads not named (not inscribed on the diagram tor want 
of room), 

Pennsylvavia Railroad. 


During 1876 the New York Central & Hudson River 
Railroad forwarded a large amount of its grain over the 
last 100 miles from Athens to New York down the Hudson 
on barges. This is included in New York Central receipts 
on the diagram, though the figures are given for amounts 
and percentages separately for the ‘‘all-rail” and the 





- 1870. 1871 
Total receipts, 
70,194,766 bu. 89,643,930 bu. 





92,811,052 bu. 92,147,691 bu 
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Receipts of Grain at New York by 
(The parallelograms of equal height represent the rece 
rectangles into which these larger parallelograms are divide 


York receipts arriving by that route. 


‘‘via~Athens” receipts. Thelatter are properly credited 
to the New York Central, as they are traffic which it se-| 
cures for New York. The dotted line dividing the paral- | 
lelogram for the receipts of each year sets off on its left the 
exports of the year from New York. | 
This, we think, will make plain the meaning of the 
diagram. Follow from left to right the small rectangles 
which indicate the receipts by a single route, and observe 
how they vary in width from year to year. The propor- 
tion of Pennsylvania receipts, after 1870, increases a little | 
yearly until 1875, when it sinks sharply nearly to its starting 
point, and remains there through 1876. The receipts by 
‘‘other railroads” (next above) are too small a proportion 
to be worthstudying. The proportion of Erie receipts, 
beginning considerably larger than those by any other 
railroad, reaches its maximum in 1873, but does not vary 





a great deal, and ends a little higher than it began. But | 
the New York Central, after 1870 (which 
was an exceptional year, shows uninterrupted 


and rapid progress. It brought to New York but 9.0 per 
cent. of its receipts in 1871; in 1876, no less than 30.8} 
per cent. And the proportion received by the Hudson 
River (substantially canal receipts) shows a corresponding 
uninterrupted decrease after 1870. New York received 
58.6 per cent. of its total grain receipts by this route in 
1871 ; in 1876, only 34.4 per cent. The coastwise move- 
ment is always small, but has varied in the seven years 
from 1.4 to 4.4 per cent. of the total. 

The lower line bounding Hudson River receipts is the 
border between rail and water receipts. All below is rail, 
all above water receipts. Observe how regularly, after 
the downward step from 1870 to 1871, the rail re- 
ceipts ascend. It isa staircase with an upward step for 
every year. Below we give a table showing the percentage 
of receipts arriving by each route for each of the seven 
years. The figures are the same as those on the left of the 
small rectangles : 

Since 1871, then, the proportions arriving by water and 
by rail have been reversed exactly. {In 1871 61} per cent. 
of the whole arrived by water and 38} by rail; in 1876, 
38} per cent. arrived by water and 61} by rail. In the six 





——-1872————, ——-1873 ——— 


K Coast: 3./ 4 YS __2 oe poo +3 — 24 3 7 RR Coast were 3.9 
- — r — & ' p> -——_——+ ———- 
F & P 
i ‘ 1 1 ‘ ' : 
. ! ' ‘ : ' ,, Madson 
} | & | fzq® 1 
Hudson | . N | 42d | wzai8 x River 
S| MAR } S2de | sa7\® ' s ' ' | 
se = ' ' 
River |\* ; : ' 
' } ' ' ee 
i ; ' ; ' —t Watthens) 
' ' UJ ' 
j ' ' en eee ' N j 
i i H —--— . oo ' N . w&/ 
on " i oo lt | pe ME” | 
» MIC 1 c 1 44.0\* . “|G | 148 
Qe de Oe a ' ' 1 a H . 
. | 7 ' ” 8 ' yy ) a ee : ! WZ1L natl/) 
— % ' a i ' ! sinaesiemecamnanenmanasindipipesinanmenatstel : 
ms i 4 \ ' | 
ea . : ; | 248)8 | 22d ! NJ : 
° hy % N 2.4% , 
& Lirte 14's | a 1 wale : Me | 424% Brig 2a/ 
» aa % ' 4 ; ' ; i bd ! 
! y ' : Be ' ' 
+ ' H — —= y 1 . ! 
‘ ! eee: ( 1 ' N ' 7 1 % Y 
S f4| A.AZ2|m | z6)8 | ave | &7\5 ieee | | 8718 Fa FR 89 
ee : 1 J a ' 1 . iheeepinas ! 





has been transferred from the canal boats and coasters to 
the railroads. The total receipts for the whole period of 
seven years have been divided equally between the rail 
and water routes. 

Further examination shows that the change is almost 
wholly due to the New York Central & Hudson River 
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Railroad. The other railroads together brought to New 
York 29.5 per cent. of its grain receipts in 1871, and 30,7 
in 1876. During the seven years the proportion brought 
by them varied from 29.5 in 1871 to 35.5 in 1873, and it 
was smaller in 1876 than in any other year of the seven 
except 1871. 

A further illustration of the course of the receipts by 
rail and water is seen in Diagram 4, which corresponds in 
form with Diagram 2, published last week, and is on the 
same scale. It needs little explanation. The figures at 
the intersections of the lines indicate millions of bush- 
—1874 


— ——-1875——-— » 1876-—_—— 


Total receipts. 
95,921,670 bu. m4 
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Diagram 3, 


Different Routes for Seven Years. 


sipts of the years named over them. Each of the small 
“1 represents the receipts by a single route. The figures 


on the right of such a rectangle represent the millions of bushels, and those to the left the percentage of total New 
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Diagram 4. 
Course of Grain Receipts and Exports at New York. 


(The figures at the intersections represent millions of bushels.] 


els. The exports are also shown in this diagram. This shows 
quantities, not proportions. All our discussion heretofore 
has been of the proportions arriving by the different 
routes, the quantities varying, of course, with the total 
receipts of the city. There has been, however, compar 
atively little variation in these receipts since 1870. That 
year the receipts were much smaller than afterwards, and 
in 1874 the total receipts were much larger than the 
average; but for the other five years, the variations were 
only from 89,600,000 bushels in 1871 to 95,900,000 in 1876. 
The average for the seven years was 91,500,000 bushels. 
Meanwhile the total receipts at Atlantic ports, as we saw 
last week, have fluctuated greatly. 

The above figures and diagrams show the relative rank 
of the different routes only as grain carriers to New York. 
Aside from the enormous traffic in shipments to interior 
points, which is especially large on the New York Central, 
as the chief carrier to New England and a chief carrie to 
interior New York cities, we have a large traffic to sea 
ports of which no account is taken above. What the New 
York Central carries to Boston we have no means of know: 
ing; but nearly all the Philadelphia receipts must arrive 





years 23 per cent.—nearly a quarter—of the grain traffic 


by the Pennsylvania Railroad, and these receipts last your 
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were greater than the receipts at New York 
by any one route, either rail or water. Philadelphia re- 
ceipts plus receipts at New York via Pennsylvania Railroad 
were 44,400,000 bushels, which is nearly one-half greater 
than the New York receipts via New York Central, and 
more than four-fifths of these latter receipts plus the whole 
of the Boston receipts. Moreover, the Pennsylvania Rail- 
road carries a large amount of grain to Baltimore—how 
much, we do not know; but the total movement of grain and 
flour over this road to the sea-board is probably as great As 
that over the New York Central. The Baltimore & Ohio 
probably ranks third. The total Baltimore receipts (part 
of which arrive via the Northern Central) are about six 
million bushels less than what we have given above as the 
amount carried by the Pennsylvania to Philadelphia and 


New York. Probably, however, it is third only 
among the rail routes, the Erie Janal still 


carrier to the seaboard. 
The movement by the Erie is doubtless pretty fully repre- 
sented by the New York receipts by that route, as it can- 
not carry advantageously to any other port, or rather 
could not: its new connection with Philadelphia will make 
it possible for it to carry grain thither if it becomes de- 


surpassing it somewhat as a 


sirable. 

It thus appears that the whole burden of meeting the 
competition of other ports for the grain export trade has 
been borne by the railroads, and not by the canal; and 
that most of it has fallen upon the New York Central & 
Hudson River Company, which indeed was alone 1n condi- 
The Erie has certainly done 

The water route alone has 
lost ground. If it had carried as much in 1876 as in 1871, 
New York would have secured 55 per cent. instead of 454 
per cent. of the total receipts of the five leading ports. 


tion to bear such a burden. 
well to maintain its position. 


Cost of Cast-lron and Steel-Tired Car Wheels. 


It will be seen 





from the columns of the Railroad Ga- 
wtte that this subject is at the present time receiving 
At the last meeting held at the rooms 
of the Car-Builders’ Association in New York, it was made 
the special orler for consideration, and the tacts brought 
out at that time will at least help to determine the relative 
The diffi- 
culty at the present time is, that there are stillso many 


special attention. 


cost of the service of the two kinds of wheels. 


unknown quantities in the problem that it is necessary to 


a great extent to base the calculations which 
are made on assumptions, so that their results 
have only a hypothetical value. Discussion is, 
however, gradually eliminating the elements in 


the problem which are, or have been, uncertain, and 
the records which are now kept on several different rail- 
roads are furnishing information which is believed to be 
entirely reliable, 

The report of the Pennsylvania Railroad shows that the 
average mileage of all wheels drawn which were no longer 
good for service was, in 1876, under sleeping cars, 56,523 
miles, and under ordinary passenger cars, 39,650 miles. 
The fact that the service of wheels under sleeping cars 
was 80 much greater than under ordinary cars was, we 
believe, not even suspected before the record of wheel ser- 
vice was kept on the line referred to, and is an illustra- 
tion of 


the way in which unexpected knowledge is 
often revealed by a careful record and analysis 
of data which seem to be of little value. 


The reason assigned for this difference in the service of 
the wheels under the two kinds of cars is, that the Pull- 
man cars are all carried on six-wheeled trucks, whereas 
the trucks of the ordinary cars have only four wheels. On 
the six-wheeled trucks the brakes are not applied to the 
centre pair of wheels, so that one-third of the wheels 
under sleeping cars are not liable to be made flat by 
sliding. Besides, Pullman cars are run generally on 
through trains which make few stops, and therefore the 
brakes are not applied so often even to those wheels to 
which they are attached. By an examination of the 


record it will be seen that less than nine per 
cent. of the Pullman wheels were taken out on 
account of being flat from sliding, whereas nearly 


twenty-one per cent. of those under ordinary passenger 
It will al- 
80 be noticed that the average mileage of the wheels which 
Were ‘ flatted” under Pullman cars was 28,134 miles, 
Whereas those under ordinary passenger cars averaged 
only 18,859 miles. 
made unserviceable from this cause under ordinary cars, 
but they were made much sooner, and therefore averaged 
less than under Pullman cars. 

There is a very slight difference in the weights which 
the wheels under the two classes of cars carry. The aver- 
8¢ weight of the Pullman car bodies on the road referred 
9 is 37,800 Ibs., or 3,150 Ibs. per wheel. The weight ot 

ordinary standard passenger car body is 26,500 lbs., 
or 3,313 Ibs. per wheel. 
© great difference in the service of wheels under the 
'¥0 classes of cars should be noted by railroad officers and 
Wheel manufacturers, because the former should require a 
much larger mileage for wheels under Pullman cars than 
those in ordinary service, and the latter should be 
Sitious about giving a guarantee for as much service un- 


cars Were made unserviceable from that cause. 


In other words, not only were more 
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' 
der the one as under the other. This difference is also 
important in comparing the service of different kinds of 
wheels. An average mileage of 60,000 miles, according to 
the Pennsylvania Railroad report, would not be a very 
large service under Pullman cars, whereas 50,000 is more 
than can be expected under day ‘‘ coaches.” 

The Lake Shore & Michigan Southern Railway’s report 
of wheels does not give the number or mileage of those 
made flat by sliding. Whether these are included in the 
report, we are not able nowtosay. If they are not, it 
changes the relative values of the service reported and 
makes it necessary, in comparing it with the Pennsylva- 
nia Rajlroad report, to take the ‘‘ total mileage of wheels 
worn out.” These figures for the year 1876 were 61,649 as 
the average mileage under Pullman cars and 49,387 in 
ordinary passenger service. In estimating the cost of 
wheel service the wheels made flat from sliding should be 
included in making up the average, because, so far as we 
now know, these wheels are always paid for at their full 
price, it being assumed that the injury to the wheel from 
this cause is the fault of the employes of the railroad com- 
pany and not of the wheel manufacturer. 

The average mileage of all the 33-in. wheels, drawn 
from both Pullman and ordinary passenger cars on the 
Pennsylvania Railroad in 1876, and which were unservice- 
able, was not quite 45,000 miles. In December of that 
year it was over 53,000 miles, and we learn from a trust- 
worthy source that the average mileage on that line for 
the first two months of 1877 will be considerably greater 
than it was during the previous year. It will therefore 
be seen that we are in a fair way of getting data, which 
will be entirely correct and reliable, showing the service 
performed by chilled cast-iron car wheels in passenger 


service. But before it is possible to determine with cer- 


tainty which kind of wheels are the cheapest, we 
must have equally reliable data concerning the 
service of _ steel-tired wheels. At the  pres- 


ent time we doubt whether this information is procur- 
able in this country, and we have now no means of know- 
ing whether records are kept in Europe with sufficient 
care to supply the needed data. Ina recent article ina 
French journal, La Revue Industrielle, the writer gives the 
average mileage of 37-in. steel tires at only 124,000 miles. 
There are, however, evidences of some misconception or 
error on the part of the author or the compiler of the sta- 
tistics, so that we are not inclined to accept the data im- 
plicitly without some further confirmatory information. 
If, however, 37 in. steel tires will not give a greater ave- 
rage mileage than 124,000, then cast-iron wheels will be 
very much cheaper than the, former. We hope within a 
few weeks to procure some data from Europe which will 
shed some light on the service performed by steel-tired 
wheels _ there, 
readers concerning some points in the reports of wheel 
service published last week which are not quite clear. On 
a closer study of them it does not seem quite certain that 
we can rely on getting an average service of 50,000 miles 
from 33-in. chilled cast-iron wheels in passenger service. 


and also to satisfy ourselves and our 


If the Lake Shore report does not include the wheels made 
flat by sliding, then the average on that line will be con- 
siderably less than 50,000 miles for the past three years; 
but if, as seems probable, we can rely upon getting an av- 
erage service of 50,000 miles from 33-in. cast-iron wheels, 
then the service of steel-tired wheels must be at least ten 
times as great to be as cheap as that of the former, so long 
as the difference in price is as great as it now is. 


The Chicago, Burlington & Quincy Report. 


The Chicago, Burlington & Quincy Railroad has held its 
position as a 10 per cent. dividend-paying road with re- 
markable success since the panic of 1873, while so many 
companies theretofore strong have had to reduce their div- 
idends, or suspend them altogether. And this is in spite 
of the fact that the company extended its connections and 
especially its branches during the flush times of railroad 
building quite as much as most of its neighbors. Nor 
were these branches of exceptional value. Most of them 
formed natural connections of the road after they were 
built; but many of them must be unprofitable, even at 
the low rutes at which they were acquired. The company, 
however, was exceptionally fortunate in its extension 
across Lowa, which, even before the consolidation, had se- 
cured a large and profitable traffic. It is also fortunate in 
its location, almost everywhere through a most productive 
country, well peopled in all the ‘older parts, and growing 
rapidly elsewhere. Its location also makes it a favorable 
outlet for the system of the 
country west of the Missouri and south of Omaha, 
as well as of the country due west of 
and for most of the country on its lines and its western 
connections (to a less extent to its southwestern connec- 
tions), it serves equally well as carrier to and from Chi- 
cago and the lakes and as a section of a through all-rail 
line to the seaboard. This gives it a great advantage over 
the lines which extend in a more southerly direction from 
Chicago. The southern stations on the Illinois Central, 
for instance, are about the same distance from the sea- 


entire railroad 


Omaha; 





rates are about as low as water rates, the north-and-south 
road is a section of the longest line, and either does not 
get the business or receives a comparatively trifling sum 
for carrying it, for it is not in position to advance it on 
its way. The very great advantage of the roads extending 
westward from Lake Michigan is that they receive the 
traffic whether it goes through by rail or by water, and 
get full rates for it, whatever they may be. 

The Chicago, Burlington & Quincy is one of the few 
roads that have increased their mileage since 1873 by the 
acquisition of roads then built but become bankrupt, or by 
the construction of new lines. Such action in these times 
is sure to be viewed with distrust by many conservative 
investors, who reason that it must be bad policy, from the 
fact that most such acquisitions prior to 1873 have been 
unprotitable. We have expressed our opinion on this matter 
heretofore. Because a lease at $1,500 per mile per year 
has been unprofitable we may not conclude that the same 
or similar property is not worth $500 per mile per year. 
And from the fact that a road ought never to have been 
built we may not infer that a connecting road cannot make 
any good use of it after it has been built. 

In 1875 the Chicago, Burlington & Quincy Company 
made a contract for the lease of the 46 miles of the Quincy, 
Alton & St. Louis Railroad—a poor property, certainly, 
but worth more to the Chicago, Burlington & Quincy than 
to any other possible owner, probably, In 1876 it bought 
outright the 270 miles of the St. Louis, Rock Island & 
Chicago road, with its equipment and contracts for run- 
ning over 37 miles more road. This was avery poor prop- 
erty, with light traffic and small net earnings; but it ex- 
isted, was able to earn something, could earn more worked 
by the Chicago, Burlington & Quincy than as an inde- 
pendent road, and as a competing road did some injury to 
its richer rival; and it was bought for little more than the 
original cost of the rails laid on it. Probably this was the 
best use that could have been made of the road. 

One very striking effect of the acquirement of proper- 
ties of this kind is the reduction of earnings per mile, net 
and gross, of the buying company; but another effect 
quite as important is the reduction of the capital account 
per mile. ‘Thus, before the acquisition of the St. Louis, 
Rock Island & Chicago road the securities of the Chicago, 
Burlington & Quincy per mile of road were : 


Di cee tine kd cone saeoeddeseeddesbbavndnseae cabeatanonsensék $21,278 

Dichennstecenséabaatedatacs ckbdbee 068 bbeerdnnenss tees ce 21,2038 
By adding it, these umounts become 

DLS eAGDED* 0.06050005 oN0s 044d40 ba CeSOsSREES bes 4O%eKORESS $17,612 

BOMEB ccccccccccccescovecseccsseeeseseces 6060000400 600000C008 19,147 


though $12,500,000 of 5 per cent. bonds will be added to 
the funded debt as the result of the purchase. 

This calls attention to the fact that it is not alone large 
traffic and earnings that have enabled this company to 
keep up 10 per cent. dividends in bad times, but also its 
small capital account. It required last year only $1,536 of 
net earnings per mile to pay the interest on its funded debt, 
while the total net earnings, though less than in previous 
years, were $3,880. Compared with the interest charge of 
most prosperous Eastern railroads, this is a trifling obli- 
gation; and the stock is only equal in amount to the debt. 
Yet this road, though most of it has but a single track, is 
one of the best built and best equipped in the country, 
provided with nearly all the apphances required for its 
traffic. 


Record of New Railroad Construction, 


This number of the Railroad Gazette has information of the 
laying of track on new railroads as follows ; 

Henderson & Overton.—The first track is laid from Overton, 
Tex., southeast 5 miles. 

South Pacific Extended 
southward to San Jose, 5 miles. 


Coast, from Santa Clara, Cal., 
It is of 3 ft. gauge. 


This is a total of 10 miles of new railroad, 


Erie Securitry-HoLtpers held a meeting in London, Feb. 8, 
at which more signs of interest wer« 
between stock and bondholders for an amicable 


shown in the proposed 
arrangement 
foreclosure and a reorganization than have been manifested 
heretofore. This arrangement, it will be remembered, provides 
for an assessment to be paid by the stockholders and the fund- 
ing of part of the coupons for several years of those bonds on 
which no interest is now paid, At this meeting great stress 
the fact that Mr. J. 8. Morgan, of the banking 
house of J. 8. Morgan & Co., had assented to the scheme, he 
apparently holding a large amount of the bonds, Sir Edmund 
Watkin, thought that the result of the 
last fiscal year under the circumstances was creditable 
to the Receiver. He said that, “so far as he could see, the 
great majority of the bonds would be deposited with them, and 
the great majority of the shares be paid upon.” The opposition 
to this reorganization scheme is led by Mr. James McHenry, 
and it is remarkable that the objections advanced are that too 
great sacrifices are required from the stock and bondholders ; 
whereas those most familiar with the road in this country are 


was laid on 


who presided, 


more likely to find fault because the scheme requires yearly 
payments for interest greater than the road may be able to earn 
at present. By the 
first consolidated bonds was to be paid March 1, requiring mor 


way, under this scheme a coupon of the 


than $420,000 ; though, perhaps, no endeavor will be made to 


pay it until there 1s greater assurance that the scheme will be 


carried out and the stockholders pay thei: sments. 


ABHCE 





board as is Chicago itself ; and when shipments are made | gych « payment, and we believe that : 
through by rail, as they are to a great extent when rail ! before it can be made. 


least we have heard of no application to the 


pecial orde 
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Tue Peesrrctive View or THE AsuTABULA Brinae, published 
in the Railroad Gazette last week, as should have been stated 
at the time, is one of the engravings to be contained in the elab- 
orate report of the coroner’s inquest, which Mr. J. M. Goodwin 
is preparing. That report will cantain, further, an isometrical 
view of the bridge as actually erected, details, strain sheets, a 
diagram of the position of the wreck, and other engravings 
illustrative of the structure and the manner of its failure. 





A Freicut Acrnts’ Mert1n 3 was held in New York, Feb. 27, 
to consider the trunk-line tariffs for exports, etc., but neither 
the Pennsylvania nor the Baltimore & Ohio was represented, 
and an adjournment was had until March 1—after we go to 
prees. It seems that there continue to be differences of opinion 
as to the interpretation of the managers’ agreement of Dec. 16, 
and it is possible that there will have to be a managers’ meet- 
ing before the matter is setuled. 


Tue Paciric Ramnoaps Funpina Bini, which has been 
under discussion in the Senate a great part of the session, was 
postponed until next December by a vote of 29 to 28 last Tues- 
day, the friends of the law favored by the comp nies voting 
against the postponement. It may at least have the advan- 
tage that before a new law is passed there may be a decision 
of the Supreme Court which will declare just what the compa- 
nies are required to pay under the law as it stands. 





‘Tue Curoaco & Auton Report for 1876 has just been pub- 
lished, but as yet we have only a telegraphic summary, which 
makes a very good showing indeed. Receipts were $5,087,114 
and working expenses $2,804,290, against receipts of $4,656,764 
and expenses $2,604,125 in 1875. The increase in net carnings 
was thus about $230,000, or 11 per cent. The telegram gives 
the surplus above interest and other charges as equivalent to 9 
per cent. on the stock. Eight per cent. dividends were paid. 








Sontributions. 


Butted Compression Joints, the ‘Articulate Form of 
Bridge, and the Contracting Engineer. 


To Toe Eprror or THE RATLROAD GAZETTE: 

It must have been evident to any reader of this paper that, in 
the treatment of the relative merits of a certain class of bridges 
that are made in this country, and the class of riveted bridges, 
about all the articles that have appeared have been on the one 
side only—that of the first named. And by the use of such en- 
ticing terms as “ American ” and “ pin-joint,” a species of blind- 
ness to all the other attributes of the articulate form of bridge 
has been created and nurtured in portions of our community, 
and, in the case of some polite and well-entertained guests, 
has spread to some foreigners also, And it would undoubtedly 
be a great deal easier for anyone to swim with this current, 
simply make use of some such phrase as the well-worn one 
“Our American style of bridge, so superior to the European 
form,” whatever that may mean, and theorize about quibbles 
on the one side and the other, than it is to “call a spade a 
spade,” use your judgment, and take a broad and untrammeled 
view of the whole subject, past, present and future, far and 
near. ButI never did believe in idol-worship, nor in Procrust- 
ean beds, more especially in the arts and sciences; the first 
as revolting to my reason, the second as interfering with the 
personal liberty of the skillful constructor ; and as you have 
got me into a discussion with engineers, Messrs. Editors, by 
reprinting the article that appeared over my name in the Bos- 
ton Daily Advertiser, I do not mind taking up the cudgels in 
behalf of the cause that seems just to me. At all events, it 
would seem to be no more than fair towards myself that I 
should speak in professional terms, and endeavor to so describe 
my position that I may not again be misquoted. 

I might say something also on the subject of motives in 
writing, about which we have been favored with sundry disqui- 
sitions in your paper ; but we will let that pass. I suppose I 
write because the rest do; why they do, I never could find out. 
But they do ; and a certain number have been saying various 
things in favor of what they are pleased to term “ pin-jointed” 

ridges, and derogatory to a creation of their individual minds 

hich they term “lattice,” or “riveted,” and sometimes that 
name reeking with the odor of “the effete monarchies of Eu- 
rope,” ‘ European,” in distinction from the patriotic appella- 
tion of “ American.” Now, the position I endeavored to take 
and make clear in the article of mine reprinted as above, was 
simply this: That the name pin-joint is not a correct term to 
be applied to bridges, in which a comparatively limited num- 
ber of Joints only are of that particular kind, while the many 
others, in the main trusses, the cross-girders, lateral bracing 
and their various attachments among themselves, are of a dif- 
ferent kind, and may be detrimental to the stability, life and 
wear of the whole bridge. In fact, it is principally these other 
joints that give character to the whole bridge; whether it is to be 
classed as best, mediocre, or worst of its kind. And there are 
many qualities of these so-called “ pin-joint” bridges. They 
differ in ways of which, ordinarily, little or nothing 
is ever said; their precise points of difference are over- 
looked by all but the closest of expert examination. Between 
the best and the worst specimens there is a wide difference 
mechanically, a great difference in value, a very slight differ- 
ence in general appearance or popular reputation, and they all 
pass by the name of “ pin-jointed bridges,” and would deck 
themselves with the honor of being “American.” They are com- 
posed of many pieces, joined ina manner that does not cause 
any one piece to lose its identity in that of the whole structure, 
the whole bridge existing under a sort of a confederate form of 
government, I do not think of a name that would clearly ex- 
press this prominent feature in their constitution, and shall for 
the present speak of them as articulated bridges. They are 





members of the diagonals, the cross-girders, lateral bracing 
are 86 many separate units or members, articulated among 
themselves and to one another. The same characteristics, in- 
cluding the pin-joint, existed in some of the earliest forms of 
joreign iron truss bridges that we know of, and bave been re- 
peated at intervals, at home and abroad; on the other hand, 
many bridges built in the United States, many recently built 
and building by American engineers and contracwrs, are 
riveted bridges. why call the first “‘ American,” 
neither invented here, nor used nor built here to the exclusion 
of all others? The credit of American 
build this kind, articulated bridges, of a longer span and more 


Hence, 
builders has been to 


perfect execution in alarge number of instances, than ever done 
before, And all this has been done within the past ten years. 
But whether it was a wise move to go to the great expense 
necessary to build up shops and the very perfect machinery 
absolutely necessary for the purpose of building this one class 
of bridges, if that is to be done in a manner approaching a 
proper degree of perfection,—machinery that is hardly service- 
able for other purposes,—is very much a question, and may be 
answered in a decidedly negative manner some years before 
the next decennium will have passed away. 

It would seem to be scarcely necessary to point out to en- 
gineers what constitutes a riveted bridge; and yet there is ap- 
parently some misapprehension about it, at all events in the 
It is simply a bridge, 
This 


makes of the bridge one united whole and one essentially dif- 


column of communications in this paper. 
al of whose joints and connections are formed by rivets. 
fering from an articulated structure. It is a most curious mis- 
representation to speak of riveted bridges as having neces- 
sarily trough-shaped, or any other one kind of shaped chord 
or chords, or as baving just such a system of webbing and no 
other, when the chords may be, and have been, made as widely 
differing in shape as those of the English tubular monstrosi- 
ties and those of Calcott Rielly’s super-carefully centred chords, 


and the other parts of the bridge form a variety of structure | 


literally “too numerous to mention.” I can not go into detail 
but must 


But having now spoken somewhat on the 


iu all these matters at this time, reserve them for 
another occasion. 
point as to what constitutes an articulated and what a riveted 
bridge, I come back to the one grand test that this latter class 
of bridges has so nobly withstood for the past 30 years, and 
is sufficient to cover a multitude of smal) 


which theoretical 


counter considerations. I allude to the fact, so far as I know, 
and so far as seem to know a great many of the most promi- 
nent engineers of this country, that there is no single instance 
on record, in the whole 30 years that have elapsed since riveted 
bridges were first built, where a riveted bridge has failed from 
any causes directly or indirectly due to the riveting. And I 
call this a so thorough vindication of the 
making the joints and connections of a bridge by riveting, 


that all the shop and laboratory experiments on the 
strength of riveted joints to resist tension, or 
compression, or shock that can be made, can not prove 


this method of forming joints a bad one, or aught but an ex- 
tremely safe one. 
invo.ved, but I have not come to this part of the subject yet. 
We are now discussing mainly a question of safety. On the 
other hand, I find, and many engineers have, since my letter 
above alluded to, found for me, a great many cases where iron 
bridges have failed from causes clearly due to their articula- 
tion, and which bridges would not have failed, in my opinion, 
had their joints and several connections been made by rivet- 
ing. Take the late bridge at Ashtabula, for example, which, 
itis pretty well acknowledged now, did fail primarily at s.me 
panel point or joint, just as concluded in my letter of Jan. 24. 
I submit to those conversant with the behavior of such work, 
that had all the joints fore and aft and athwartship, and up 
and down in even that miserably designed bridge, been made 
by the usual forms of riveted joints or connections, that then 
that old man-trap would either be standing yet, or would have 
given warning of it» fai ure in time to take it down. Or, starting 
out to build a riveted structure, the whole bridge would have 
assumed an entirely different composition and constitution, 
and judging by the past, would probably have stood until worn 
out and removed at least, just like all the other riveted bridges 
that ever were built, except that one in Peru, described in your 
paper of Jan, 2, 1875, and referred to in a recent number. And 
this brings me to that structure. It seems that it failed, as 
is clearly stated, by the buckling of the very peculiar end in- 
clined struts, designed,{it would seem, by some one mad on the 
subject of centralized pressure on struts. Query: What has 
the making of riveted joints todo with this? Would 
bridge have failed any less bad the joints been articulated ? or 
would the end struts, being then hinged at both ends, not have 
yielded a shade sooner and easier? As I have reliable advices 
from there that this bridge was painted with red lead when it 
left England, it might be shown by a similar course of reason- 
ing that this is a clear case of failure of a bridge painted red, 
and that the red lead did it. And I will there leave the Peru- 
Vian case. 

Next consider, if it please, the oft quoted case of the bridge 
across the Hudson at Albany. A first-class articulated bridge ; 
a train or car off the track knocks out one post, and nearly 
knocks out the next to it. Being a double intersection 
truss with tolerably deep upper chords, the truss does not fall, 
but is held up on one edge or corner of the second post men- 
tioned above, antl the leverage of the chord in, or against, the 
joint-box. 

I would ask, why should not the facts as stated above be quite 
as eloquent to engineers for all the purposes of teaching a les- 
son, as though the bridge had fallen into the river, and killed 
a hundred people in the fali? Does there not seem to be some- 
thing wrong about articulating post connections and top-chord 
connections, and will calling such a bridge a ‘‘ pin-joint” bridge 
save it? Other cases of failure of articulated bridges, I must 


this 


one 


articulated, more or less, in a great many directions. The top | reserve fora future occasion. At Oriskany,cn the New York 
chord is an articulated member, composed of many short Central, the half of a freight train ran into the end post of a 


lengths, or units; the bottom chord is the same, the various | 


advisability of | 


There may be a question about the expense | 


ridge, all of whose joints and connections were riveted, another 





name and form for clinch-fastened. It was severe on the car and 
split it through, as lam informed. It bent two panels of the 
bottom chord and the end post; they put a ‘‘ horse” under the 
second panel point and went on using the bridge. Does there 
not seem to be a little advantage in having small railroad 
bridges, more especially, riveted throughout, or at least in com. 
And again, I reserve the mention of other 
such cases, of which I have one more at date, for a future occa. 
sion. It is not unreasonable to suppose that in the past thirty 
years many such have occurred, and engineers will do the pro- 
ession a service, if, rather than theorize about it, they will pre- 
duce a case where a riveted bridge has been knocked down by 
having a derailed car or train knock a post or chord out. Quite 
a string of cases can already be produced where the articulated 
form of joint solely and simply was the cause of the bridge 
being knocked down, hence no need of calling for more cages of 
this kind. Which form of compression joint is the best? 

And now we come to the most curious part of all. Riveted 
bridges are made to-day at quite as low, if not a lower figure, 


pression joints ? 


than the articulated kind, both of the same quality of their 
kind. Relative weight, so much laid stress on, is not the only 
thing to consider. It is also a question of cost per pound 
whether it pays to buy 10 pounds of sugar at 11 cents a pound, 
or 8 pounds of sugar at 15 cents per pound, when, to put it 
mildly, the 10 pounds have no less saccharine qualities than 
the 8 pounds at the higher cost? Here again, it will be im- 
possible to go into the reasons for this state of the case, at this 
time, relative cost of the shapes of iron used, cost of the labor, 
etc.; it is simply a fact, that for the ordinary cases of bridges, 
under say 250 ft. span, the total cost of the two kinds, just now, 
if not heretofore perhaps, is in this country less for riveted 
bridges than for articulated ones. Special caser want, of course, 
a special treatment; large spans are largely influenced by their 
own weight; bridges shipped to be put up in foreign com- 


tries, or in the “ wilds of the West,” if you will, are put up un- 





der exceptional circumstances; some rivers may require especial 
humoring; we are not now, and cannot always be, considering 


any such especial circumstances. Were the cost less for an or- 


|dinary bridge, when articulated than when riveted, a case 
| would be made out, to a certain extent, against riveted joints; 
as it is, I shall not regret or modify what I have said against 
certain qualities of articulated bridges. 

Mr. T. C. Clarke says (Railroad Gazette, Feb. 15): “ For ex- 
ample, Mr. C. Herschel should appear before them [a commis. 
sion] and maintain that no pin-connected bridges are safe, and 
Mr. F. H, 
his views with that 
> Perhaps the 
first named gentleman ought, might, could, would or should 
He will 
say not one word against ‘*‘ pin-joints,” except possibly the item 

of their cost; but he would, with his present information, be 
| forced to take definite position against butted compressiun 


| 
| joints, against shallow cast-iron joint boxes, to a lesser degree 


nothing but riveted work ought to be allowed. 


Smith, on the other hand, would defend 
ability which he has often showed before, ete.’ 








appear and state as quoted, but I don’t think he will. 





| against deep ones also, against the utility of articulations where- 
ever the experience of thirty years has shown a riveted connee- 
‘tion entirely safe, economical and durable, and there seems to 
be no especial call for anything else, while to desert that formis 
He would urge such 





| evidently not unconnected with danger. 
| views with more especial reference to the ordinary everyday 
| cases of railroad bridges, and if Mr. Fred. H. Smith would trot 
| out, as he does in the Railroad Gazette of the week before, and 
talk about “tacking” diagonals to ‘‘trough-shaped chords” asde 
scriptive of all riveted bridges, I shall think that he is not only 
going “‘ too fast,” but also too irregularly, and if the commis- 
sion [if there is to be such a one: I hope not] will let me “han 
dle the ribbons ” over him for a little while, I think I can bring 
him down to a more even and a healthier gait without much 


difficulty, or objection on his part. 

I propose to dispute with no,man of the profession, as to how 
the business of buildiug bridges should be conducted. These 
are mattersof ethics, and of inner individual opinion. My re- 
this addressed to the _ public 
solely; but I ought to explain, that when writing 
the article reprinted, I did not think of the class of bridge 
builders represented and defended by Mr. Smith at all. And 
now that Mr. Smith has drawn their picture, what have we but 
our old acquaintance, “ the middle man,” in a new shape? 

[ suppose that there is a reason for their existence, or they 
would not exist; but tor all that I do not see why the body 
politic should not beable to get along without them. They at 
the nicest kind of people to meet—bright, smart as a steel trap, 
pleasant; but what a competent Chief Engineer of 4 railroad, 
wants of them is more than I ca? 
imagine; and if he is s0 overworked as not to be able to give 0 
the bridge-building part of his duties the attention which i 
deserves, why not have the skillful bridge-designer just mem 
tioned about him all the time, and engage him at @ proper 
salary; and if he wants to do so, and the directors, or city 6° 
ernment will not let him, I do not see but that that article of 
mine of Jan. 24 was calculated to perform as good missionary 
service as isthe devout hope of the writer it may do. I hare 
the honor to hold to the opinion that bridges should not be 
built by gentlemen who perform the duties both of the cor 


marks on topic were 


or of a city, for example, 


> . _ D 
tractor and of the engineer—any more than I believe thet 8 
‘ 4 : , ve 
architect should be the contractor for his designs, be 
that city water-works, or systems of sewerage, or ® hu! 
: ould 


other works of engineering which might be mentioned, # 
be built in the by the class of hermap sh 
beings described. This is simply my opinion, and one whic 

I expect the whole United States will come around to after ® 
while, just as certain portions of it have already; and ae 
matter of opinion and State policy only, I shall not quae 
with any one of a different view, but only stand up for the tT > 
of free speech on the matter. This view seems 1 opers! 

against the aforesaid “‘ middle men,” for which Iam or, 
did not think there were such when I spoke first; but I do is, 
| understand that the character of any man, or men, was, ae 
‘assailed by the promulgation of such an opiniod, a 
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manner and 
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there is a strong feeling in favor of the continuance RAILROAD EARNINGS IN JANUARY. 
of ech practice among the manufacturing bridge-builders. 3 ‘ ee Sn ee 
zones who might momentarily act as obstructionists 
The only ones W 5 : Mileage. Earnings. Earnings 
in this direction would be such as would allow themselves to 8 ngs per mile. 
pe mualed by motives of catering to the demands of the stock Name of Road. |— - 
* . > ) { 
of tools on hand, unfitted, perhaps, for aught but one class of 1877. | 1876. | In. Dec |Per c.| 1877. 1876. |Increase. Decrease! P.c.| 1877. | 1876. | Inc. | Dec.| P.e. 
gork only. And to such, Ihave a final word to say. It is | 
pretty well established in the history of bridge-building that | | | | eet ao a 
the tubular bridge at Montreal was born of the insatiable de- | Atchison, Topeka & Santa Fe... 711 om 82 oaee] 13.0) $126,651) $117,417 $9,234)..... seee| 8.0) $178) $187)...... $9| 4.8 
, t ching achine i » OG Rapids & | | 
gre of that huge Jaquard plate-punching mac hine at the "Se eoreed ME MR vcr clsocely 73,964 | ee $17,970| 19.6) 184) 299)...... |} 45) 196 
“Canada Works, Birkenh’ad,” for more food to chew on; some- | Gairo & St. Louis...........-+++ 146} 146!....|.... 18,202) | Eee 3,589) 16.5 sr | 24) 16.5 
—_ : - da South 452| 452 107,893} 128,741 15,848) 12.8] 939) 974 | 35] 19:8 
6 infer Cc sti i . | Cana INNER, o.c0s0c00eseees iy cece . ’ Enseces cane ¢ . y | GE 9 9. 
what also, we must inler from the constitution of human na ee res? | 1.634! 1,915) 319)... 2473] 1,1957000 994/339 190,66i|......... 3 | po eevee 
tare, from the fact that this was Robert Stephenson’s pet style | Chicago & Alton........ ......- ge. Se re ee 338,087, 305,597 OREN), ..0s0008 10.6 520 70| $50|..... 10.6 
‘dee. made in his own works, in which no duck could be | Chicago, Milwaukee & St. Paul..| 1,402) 1,400! 2). .. 0.1 375,460 527,546 152,086 28.8) 268) 877\......| 109) 289 
meee made in bis own work behets Chicago, Rock Island & Pacific..| '723| "699| 4)....| 3.4| 600,638] 489,698) 11,000]......... 2.2) 692 8| 1.1 
batched out but it needs must be a swan. Now, are we to see | Cincinnati, Lafayette & Chicago| _75} 23,813) 34,423), 10,610) 30.8) 318 30.8 
any of this kind of influences take a hand in shaping the prog- Gove, me, Veonon & Delaw. my poyend oye soaes 2,670 Ray be oy Ra 
7 . . > . SP ° . Jenver & Rio Grande........... | 269) 3,270) 33,679 ORL cccvcces 28.5) | 2. 
ress and unwritten history of bridge-building in the United ihtneis Cental, Main tine... ae eee eee | 874,838) 426,163].......... 51,325) 12.0) 630 12.0 
States? Gentlemen, [ hope not. There are many indications | Illinois Cent., Iowa leased lines. 402) 91,661) 127,411) angonees 35,750 28.1 228) 28.1 
} rineers of the United States are not and will never Indianapolis, Bloom. & West’n.. 344) 92,168) 135,386). 41,218) 30.9 268 30.9 
that the engineers of the United states are not and will never | 1 iternational & Gt. Northern...| 516] 179,196] 140,346] 38,850)... -e.| 97.7| 947] 13.4 
bethe blind followers of any one style or form or class of | Missouri, Kansas & Texas....... 786 | nelson 237,032! — 19,427 A 6} 302) 1.6 
P i aan am ee ' _ _ > oe Nashville, Chattanooga & St. L. 341 vat. ouch an 150,466) 3,38! 22,919 13.2 441 18.2 
bridge for all places an 1 for all purposes; the great public are | Ohio & Slesietions.. ete 623| oat... fee cr | 595,850] 915,795 79,555)......... a5! 635| 607 198|..... 25.9 
rapidly appreciating this feature, and understanding it, and the | Paducah & Memphis SE Bi secdesialvaveus | 15,110) 21,502 6,392) 20.7] 131) 187]...... 66) 20.7 
t's . Y ‘ Read ¢ ¢ | ane Oh 93) SH7 | 7 
quicker you drop the patent-article-manufacturing style of ag ee ogy ty oy sao. ans 268 ....}--04) eaties 232,550| 231,193 | EAM vesodcsan 0.6 808} eos _ 
iuilding bridges, and announce yourselves in readiness to] Belleville Line................ 711 ee ee sete 51,413) 38,980 12,433 724| 649} 176).....| 91.9 
» free untrammeled designs of engineers, any kinds | St. Louis, lron Mt. & Southern.. 635 GBB). coclocvclecaces | $97,500 327,190 70,310 580; 478 102|.....| 21.5 
build the free seo : 7 ' ’ met % ed . | St.Louis, Kansas City & North’n| 604 6504|....|....|...... 240,042} 246,099).......... 476 488|......|"19) 2.6 
snd all kinds, the better it will be for the bridge-building in- | g¢" Tonis & Southeastern ...... a, AS ee Pee 90,122) 80,842 9,280 258| = 232) 26)..... | 11.6 
terests of the whole country. Toledo, Peoria & Warsaw........ 2387} ABT... ce joccslocccce 78,571) 99,208) ......0045 332; = 419)..... ° 87| 20.8 
CLEMENS Herscue., Civil Engineer. OE of gat Sale 12,588] 11,955| 633....|...... $5,385,326) $5,387,113, $404,711| $406, 498)..... | g428| g45i|...... $23) 5.1 
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The Advantages of Large Car Wheels. 


The following paper was read at the february meeting of 
the Master Car-Builders’ Association, but omitted from our 
report last wee k for lack of space. It will be interesting in 
connection with the letter from Mr, Wallis, published also this 
week : 

To the Master Car- Bui'ders’ Association : 

GentLEMEN—While discussing the relative merits of steel or 
steel-tired wheels as compared with the chilled wheel in ordi- 
nary use, would it not be well to consider the subject of diam- 
eters in connection therewith? Although the poe roe to some 
may be comparatively new, yet there is a deep interest being 
manifested by many of our prominent railroad men in relation 
to this subject. There are many features of economy that 
present themselves to our notice in the use of a larger diameter 
of wheel, among which are the following: Less wear and tear 
tothe rolling stock, rail and road-bed; less friction on the 
journal and wear of brasses; less motive power required to 
fal the train; more safety in their use, making less revolu- 
tons, 

Perhaps the greatest saving is the great reduction in cost of 
wing larger wheels. Taking as compari-on the difference in 
mileage of a 26-in. wheel with that of 33in. and computing 
the same with a 42-in. wheel, allowing the advantage rained 
by the increased diameter, we find a 42-in. wheel under the 
“ame equipment will make fully two and one-half times more 
mileage than a 33-in. wheel. With this fact established we 
have but to find the difference in cost between the price of the 
ld wheel worn out and the new wheel, and we find a very 
great saving in the use of 42-in. wheels, probably reaching 
from 30 to 40 per cent. in the service of the wheel alone, 

It has been fully demonstrated from carefully compiled 
records from several of our first-class roads that in the life of a 
iin, chilled wheel under their passenger equipment, they will 
make a general average of 55,000 to 60,000 miles. 

The mileage of 42-in. wheels being two and one-half times 
that of 88 in., or 137,000 miles, and the first cost being ($24) 
twenty-four dollars, and value of old wheel worn out eight 
dollars, makes a total cost of sixteen dollars per wheel for 
197,000 miles run, which gives us the extremely low figure of 
IL7 cents per one thousand miles. 

Itappears from these facts that no steel, wrought-iron or 
combination wheel of steel and iron can be made that will be 
# economical in service as the solid cast-iron chilled wheel. 

With these suggestions the subject 1s worthy of careful con- 
tideration. Much might be said in regard to saving of brasses, 
witisa fact that no bearing has been known to heat with a 
in. wheel on the axle, since their introduction into this coun- 
ty. The famous fast trip across the continent to California 
Wasa remarkable test of their superiority. The heavy hotel 
car had 42-in. wheels under it, and the boxes were not oiled 
during the trip, and it did not heat; while the car using 33-in. 
Wheels had an arrangement for oiling the boxes from the in- 
tide of the car, and they were frequently oiled to prevent heat- 
ing, 

The easy motion from using large wheels should commend 
them as§ameans of prolonging the life of the rolling stock, 
while the extra leverage must be able to decrease the motive 
power required. 

lich has been said and written about finding the best 
method of reducing dead weight on our trunk lines, where 
freight is carried at such extremely low prices. Have we not 

8 soluti n of this problem by making our cars a little stronger, 
ireasing the diameter of the wheel, and carrying fifteen or 
Wenty tons? As to the strength of a 42 in. chilled iron wheel, 
Wehave but to refer to the past few years, when very many 48 
in. and 54 in. solid chilled driving wheels were used under lo- 
‘motives, where the service was much more severe. 

Our opinion is, from practical experience, that a 42 in. wheel 
ssttonger and safer than one of smaller diameter. It will 
York better in a four-wheeled truck than in a six-wheeled 
tek, as probably any other size would do the same. 

€ advocated the large wheel to save using the six-wheel 
truck, but find many railroad ofticers prejudiced (and perhaps 
métly) in favor of a six-wheel truck. They claim it is less 
me to leavs the track from broken rail or broken axle. 
vheel ~™ ho question about the extra friction in curving @ 81X- 
owe ruck, and with the extra leverage in the 42 in. wheel 

— 33 in. preference should be given to the 42 in. wheel 

ving, whether it be six or four-wheel truck. 

an a fucstion is constantly arising, ‘‘ How can we reduce the 

maintaining our rolling stock in connection with ton- 

Mage and miles run?” Can we do more in any other direction 

iin that of reducing the wheclage account? A careful con- 

“ration of this subject has resulted in our firm conviction 
ening of over 40 per cent. may be made in our wheelage 
alone by the use of 42 in. wheels. 
Yours, very respectfully, Wm. W. Snow. 


——— 
; General Mailroad Wews. 


ELECTIONS AND APPOINTMENTS. 


wa rita Cincinnati.—At the annual meeting in Cincin, 
eb. 21, the old board was re-elected, as follows: R. M, 
shop, ee Hoadly, James D. Lehmer, W. W. Scarborou h; 
aetna Bt; Wm. T. McClintick, Wm. Waddle, Chillicothe, 0. 

'® Loomis, Marietta, O. ; J. N. Camden, Parkersburg, W 


Va.; Wm. F. Burns, Robert Garrett, John King, Jr., John 
Donnell Smith, Thomas Whitridge, Baltimore. The board re 
elected John King, Jr., President ; Charles P, Low, Secretary 
and Auditor; W. T. McClintick, Treasurer ; W. E. Jones, Regis- 
trar ; W. W. Peabody, General Superintendent. 

Idinois Railroad and Warehouse Commission.—The Gov- 
ernor of Illinois has appointed, and the Senate contirmed, 
as Commissioners Wm. M. Smith, a prominent farmer of Mc- 
Lean County; Geo. M. Bogue, a merchant of Chicago, and John 
H, Oberly, publisher of the Cairo Bulletin. 

Boston & Albany.—The Massachusetts Legislature has 
chosen as State directors Francis B. Hayes, of Boston, and D. 
N. Skillings, of Worcester. 

Indianapolis & St. Lowis.—At the annual meeting in In- 
dianapolis, Feb. 21, the following directors were chosen: C. C. 
Gale, Indianapolis, Ind.; J. H. Devereux, H. B. Hurlburt, 
Cleveland, O.; Thomas D. Messler, Pittsburgh, Pa.; Thomas A. 
Scott, Philadelphia. The board re-elected H. B. Hurlburt, 
President; Edward King, Secretary and Treasurer; Russell El- 
liott, Auditor. 

Clay Centre, Hanover & Beatrice—This company was organ- 
ized at Hanover, Kan., recently, by the election of the follow- 
ing directors: John Higinbotham, P. Rothman, J. H. Pinker- 
ton, Clay Centre, Kan.; Wm. Kalhoefer, Dr. Lewis Moll, Han- 
over, Kan.; G. Schaubell, Fancy Creek, Kan.; 8. N. Hazen, 
Blue Spring, Neb.; R. B. Harrington, O. M. Hill, E. Mack, 
Beatrice, Neb. The board elected Wm. Kalhoefer, President; 
©. M. Hill, Vice-President; Dr. Lewis Moll, Secretary; John 
Higinbotham, Treasurer. 

Utica, Chenango & Cortland,—At the annual meeting in 
Cortland, N. Y., Keb. 14, the following directors were chosen: 
J. 8. Squires, F. E. Knight, Chauncey Keator, Horatio Ballard, 
H. F. Benton, J. C. Carmichael, Cortland, N. Y.; P. H. McGraw, 
O. A. Kinney, McGrawville, N. Y.; George L. Cole, Cincinnatus, 
N. Y.; Ralph Taylor, Pitcher, N. Y.; Lyman Peck, Jr., Solon, 
N. Y.; J. W. Phelps, Taylor, N. Y.; H. V. Poor, New York City. 
The board elected P. H. McGraw, President; J. C. Carmichael, 
Secretary; J. 8. Squires, Treasurer, 

Mt, Sterling.—At the annual meeting in Mt. Sterling, Ky., 
Feb. 15, the following directors were chosen: H. E. Shawhan, 
C. W. West, J. Q. Ward, Cynthiana, Ky.; J. M. Vanarsdell, 
Menifu, Ky.; J. M. Bent, C. J. Glover, O. 8, Tenny, Mont- 
gomery, Ky. The board elected J. M. Bent, President; J. Q. 
Ward, Vice-President ; J. W. Jordan, Secretary. 

Portland & Ogdensburg.—The new board has elected 8. J. 
Anderson, President; Charles H. Foye, Clerk; J. W. Dana, 
‘Treasurer. 

Ohio & Mississippi.—Mr. R. J. Williams has been appointed 
Division Freight Agent of the Springfield Division, with office 
at Springtield, [ll., in place of C, W. Willis, resigned. 

Northern Central—At the annual meeting in Baltimore, Feb 
23, the following directors were chosen: Thomas A. Scott, 8. 
M. Felton, H. M. Phillips, Wistar Morris, George B. Roberts, 
Edmund Smith, J. N. Hutchinson, D, Noblit, Jr., Philadel- 
phia; Wayne McVeagh, Harrisburg, Pa.; George Small, 8. M. 
Shoemaker, M. B. Sellers, Baltimore. Messrs. Phillips, Rob- 
erts, Smith and Noblit are new directors, replacing M. B. 
Grensfelder, R. Oppenheimer, H. P. Borie and J. C. Bullitt. 
The Board re-elected Thomas A. Scott, President; A. J. Cas- 
sutt, Vice-President; Robert 8. Hollins, Secretary; Stuphen W. 
White, Assistant Secretary. 

Pittsburgh, Cincinnati & St. Louis.—Mr. A. D. Kelley, for- 
merly chief clerk in the general baggage office, has been an- 
nounced as Acting General Baggage Agent, vice Shackelford, 
deceased. 

Hannibal & St. Joseph.—Mr. Joseph Richardson has been 
chosen President, in place of Wm. H. Neilson, resigned. 

Lehigh Coal & Navigation.—At the annual meeting in Phila- 
delphia, Feb. 27, E. W. Clark was re-elected President, with 
the following managers: Francis R. Cope, Francis T. Yarnall, 
Fisher Hazard, Charles Parrish, Charles Wheeler, Geo, Whit- 
ney, Alexander Biddle, John Leisenring, Jas. M. Willcox, Ed- 
ward Lewis, T. Charlton Henry. 

Allantic & Great Western.—Mr. Robert French, C. E., is ap- 
pointed Roadmaster of the 11th and 12th Sub-divisions, with 
office at Niles, O. 

Empire Transpo tation Co.—Mr. C. H. Rockwood is appointed 
Agent at Olean, N. Y., in place of F. B. Humphrey. r. F. B. 
Emery succeeds Mr. Rockwood as Agent at Corry, Pa. 

Wabash.—The tollowing circular is issued by Hon. J. D, Cox, 
Receiver : “The Wabash Railway Company has been fully or- 
ganized as a consolidated vem oe in Ohio, Indiana and IMli- 
nois, With the following board of directors, viz.: James A. 
Roosevelt, President ; Solon Humphreys, Cyrus W. Field, Mor- 
ris K. Jesup, Henry Crawiord, Elisha Coray, John 8. Kennedy, 
Jobn W. Eilis, John T. Martin, George I. Beney, W. B. Isham, 
H. A. V. Post, E. H. R. Lyman. In accordance with the indi- 
cations of the circular of Jan. 1, 1877, the duties of the under- 
signed as General Agent and Manager in the interim for the 
purchasers have ceased, and the proper officers of said com- 
pany have assumed full possession and control. The business 
of the receivership of the assets, etc., of the Toledo, Wabash & 
Western Railway (the old company) will be completed by the 
undersigned in accordance with former notices, through the 
regular accounting and disbursing officers of the Wabash Rail- 
way Company.” 








President Roosevelt issues the following order: ‘ Mr, A. L. 





Hopkins has been duly elected General Manager of the Wabash 
Railway Company, and will have authority and control of the 
railway and pe wed of said company, accordingly. The other 
executive and administrative officers of said railway will be 
continued in their powers and duties till further notice,” 

Mr. Hopkins has been for some time past Receiver of the 
Toledo, Peoria & Warsaw. 

Indianapolis, Lafayette & Bloomington.—The officers of this 
new company are: John W. Heath, President; John Bixler, 
Secretary and Treasurer. The office is in Lafayette, Ind, 


TRAFFIC AND EARNINGS, 
Railroad Earnings. 


Earnings for various periods are reported as follows : 
Year ending Nov, 30: 









































1875-6. 1874-5. Inc. or Dec. P. 0, 
Mobile & Montgom- 
CP ccverceccscccose $689,627 $614,616 Inc.. $75,011 12.2 
Expenses 439,820 435,069 Inc.. 4,761 11 
Net earnings...... $249,807 $179,547 Inc.. $70,260 39.1 
Karnings per mile. 3,853 3,434 Inc.. 419 12.2 
Per cent, of exps.. 63.78 70.79 Dee.. 7T0L 99 
Year ending Dec. 31: 1876. 1875. 
Chicago, Burlington 
& Quincy......... $12,057,794 $11,791,361 Inc.. $266,433 20 
Exponses.......... 6,868,545 6,430,123 Inc.. 438,422 6.8 
Net earnings...... $5,189,249 $5,361,238 Dec.. $178,011 8.2 
Earnings per mile. 9,061 9,300 Dec.. 249 0=«—2.7 
Per cent. of exps.. 56.97 4.53 Inc.. 244 4.5 
Chicago & Alton..... 4,960,528 4,656,764 Inc.. 303,764 6.5 
Expenses.......... 2,804,290 2,604,125 Inc.. 200,166 7.7 
Net earnings ..... $2,156,238 $2,052,639 Inc.. $103,599 6.0 
Earnings per mile. 7,632 7,164 Inc.. 468 86.5 
Per vent. of exps.. 56.54 55.92 Inc.. 062 Ll 
Davenport & North- 
WEEN sccccceecece 170,914 173,556 Dec.. 2,640 1.5 
Expenses.......... 187,743 covceccccs o0 eee 
Deficit .....sc0see0 SY «-- Svasousnse sedteded eesvevces « 
Karnings per mile. ED eeteccence «dd vccccescesecs 
Per cent. of exps.. So. Waeteeswes dee eeeeeses TTT. 
Hannibal & St. Jo- 
BODR. cocccocccccecs 1,927,933 1,661,473 Inc.. 266,460 16.0 
Marietta & Cincinnati 1,637,062 1,662,015 Dec. 24,963 1.5 
Expenses.......... 1,291,871 1,200,591 Inc.. 1,28@ 01 
Net earnings...... $345,181 $371,424 Dec.. $26,248 7.1 
Earnings per mile. 5,214 5,293 Dec,. 17 16 
Per cent. of exps.. 78.91 77.65 Inc.. 126 16 
Mobile & Ohio....... 2,093,598 1,914.342 Inc.. 179,266 9.4 
Northern Central.... 4,369,926 4,926,248 Dec,. 566,322 11,3 
Expenses.......... 3,036,486 3,462,124 638 9.7 
Net earnings...... $1,333,440 $1,564,124 oe 2 o4 14.8 
Karvings per mile. 13,405 16,111 a 1,706 114 





Per cent. of exps.. 69.48 68.25 Be 123 18 
Month of December : 
Hannibal & St. Jo- 











seph...... penecsoce $158,812 $151,709 Inc.. $7,108 4.7 
Mobile & Ohio...... 300,000 291,014 Inec.. 6,986 63,1 
Wellington, Grey & 

BBUEED cc cccccesccce 23,815 29,653 Dec.. 5,838 19.7 

Month of January: 1877. 1876, 

Philadelphia & Erie. $232,550 $231,193 Inc.. 0.6 
Expenses........-- 156,221 150,842 Inc.. 3.6 
Net earnings...... $76,329 $80,351 Dec... 2' 5.0 
Per ceut. of exps.. 67.16 65.24 Inc.. 192 29 
Second week in February : 

Denver & Rio Grande Gee sadidcdieas dbdsdbubssarebce dee 

St. Louis, Lron Mt. 

Southern........... 111,100 $98,913 Inc.. $12,187 12.3 

Third week in February: 

Chicago, Milwaukee 
& BE. Paul .....c00- $99,000 $122,721 Dec.. $23,721 19.3 


Ooal Movement. 

Coal tonnages for the week ending Feb. 17, are reported as 
follows: 

1877. 1876. Inc. or Dec. P. c. 
DEE, «vi ecvivecestes 278,322 57,687 Inc .. 220,635 382.4 
Semi-bituminous........ 60,177 83,900 Inc... 16,277 48.0 
Bituminous, Barclay 6,533 3,525 Inc.. 3,008 85.3 ' 

In the wpa, x week of 1876 there was a general sus- 
pension of production by the anthracite companies. 

The Cumberland mining companies have resolved to adhere 
strictly to their decision to pay only 50 cents per ton for mining 
coal. The miners have held a delegate meeting and veasived: 
after long discussion, to take nothing less than 55 cents. There 
is a prospect of a long suspension. 

Coal shipments over the Pennsylvania Railroad in January 
were: 








1877. 1876. Inc. or Dec. P. c. 

cis cock bosdee 57,873 32,860 Inc.. 25,013 160 
Semi-bituminous.......... 128,593 92,245 Inc .. 36,348 39.4 
Bituminous...... ovessegeo 164,829 129,496 Inc .. $4,833 26.8 
Total coal, .....c000- 350,795 254,601 Inc... 96,194 37.8 

OOD covcscccccesecee oceee 86,250 62,782 Inc... 23,477 37.4 


The tons are of 2,000 lbs. 
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PERSONAL. 


Mr. Henry J. Southmayd, who was for 30 years Treasurer 
of the New Jersey Railro: & Transportation Company, died 
Feb. 23 at his residence in Jersey City. He was 65 years old 
and was the last survivor of the older generation of the 
officers of that company. 

—President John W. Garrett has declined to serve as a di- 
rector of the Atlantic & Pacific Telegraph Company, to which 
position he was elected last week. 

—Mr. James Hargan has resigned his position as President 
of the St. Louis, Bloomfield & Louisville Kailroad Company. 

(HE SCRAP HEAP. 
Oapture of Train Robbers, 

A Terre Haute (Ind.) dispatch of Feb. 23 says: “Light was 
thrown to-day upon the attempted train robbery and murder 
of Milo Eames, engineer, at Long Point, on the Vandalia Lail- 
road, in July, 1875. ‘The Saiensel mapbarers, Charles St. Clair, 
a hackman; Bud Shoemaker, a brakeman on the train at the 
time of the attack; Sam and Alexander Canthom, colored; Billy 
Carr and Jennie Osgood, all of this city, were arrested to-day 
on evidence which seems to be sufficient to convict them of the 
crime. 

“St. Clair, the leader, is the owner of a disorderly house 
here, The tirst clew to his guilt was obtained by women in 
his own house, who heard St. Clair talking tq one of his asso- 
ciates abvut their failure in the Long Point business. The 
prisoners were taken to Prairie City, Ll., to-day for trial. 

“The woman, Jennie Osgood, was dressed in men’s clothes 
at the time of the attack on the train, and wore a false mus- 
tache. She was on the engine when Kames was killed. Sh« 
has signified her intention to vell all she knows.” 


OLD AND NEW ROADS, 
Louisville & Nashville, 

The new depot in Montgomery, Ala., for the South & North 
Alabama road was formal opened Feb, 15, It is very large 
and convenient and is used by all the roads entering the city 
under arrangement with this company. 


It to propeesn to build a branch from Elmore, Ala., on the 
South & North road, east to Wetumpka, about eight miles. 


Zanesville & Marietta, 

It is proposed to build a narrow-gauge road from Zanesville, 
O,, southeast to Marietta, about 50 miles through a somewhat 
difficult country. 

Erie, 

The Court has given Receiver Jewett permission to sue, 
through counsel in London, for the recovery of a large amount 
of money claimed to be due from Biscnoffsheim & Gold- 
schmidt, of London, formerly bankers and agents for the com- 
pany. 

Extensions of Mail Service. 

Mail service has been ordered over the Chicago & Northeast- 
ern road, the new extension of the Chicago & Lake Huron road, 
from Flint, Mich., to Lansing, 46 miles. 


Henderson & Overton. 

The grading of this road is now all completed from Hender- 
son, T'ex., northwest 16 miles to the International & Grand 
Northern at Overton, Track has been laid for five miles from 
Overton and the work is progressing steadily. he company 
has just received an engine and several cars. 


Southern Minnesota. 

This road was sold, pursuant to notice, Feb. 10, under fore- 
closure of the equipment or second mortgage, and was bought 
by Albon P, Mau and H. P. Cammann, trustees, under that 
mortgage. The trustees have called a meeting of the bond- 
holders interested in the purchase, at St. Paul, March 3, to or- 
ganize a new company in accordance with the law providing 
tor such cases. 


Ohicago, Danville & Vincennes, 
After hearing argument the United States Circuit Court has 
decided to contirm the sale of the [linois Division of this road. 


Ohicago, Dubuque & Minnesota. 

In Davenport, la., last week, the United States Circuit Court 
decided to dissolve the temporary injunction lately granted, 
and to allow the decree of strict foreclosure, heretofore granted, 
to be carried out. The agent for the trustees, Mr. F. O. Wyatt, 
in consequence of this decision, took formal possession of this 
road and the Chicago, Clinton & Dubuque, on March 1. 

It is understood that the stockholders have withdrawn all 
opposition to the completion of the foreclosure, and that they 
are to receive $100,000 in bonds of the organized company for 
their interest. 


Ocntral, of New Jersey. 

The locomotive enginemen object to the weekly payment of 
wages proposed by the Receiver on the ground that the agree- 
ment made with the company after the recent strike provided 
for monthly a, and they fear that if one clause of the 
agreement is altered others may be. ‘They will therefore de- 
cline to receive pay otherwise than monthly, as provided. 

A general law is now pending in the New Jersey Legislature 
and will probably pasg. It is intended to cover the case of this 
road and other similar cases, and to authorize the payment of 
arrears of wages from the earnings of the road under the Re- 
ceiver, 


Atlanta & Richmond Air Line. 


At the adjourned meeting of bondholders in New York, Feb. 
27, the committee recommended that a new first-mortgage for 
$500,000 be issued to supply means to put the road in good or- 
der and buy necessary equipment. The recommendation was 
adopted, with the provision that the new bonds shall first be 
oftered to the purchasing bondholders, who now own the road. 


Waco, Fairfield & Palestine. 

The preliminary surveys have been completed and a very 
zood line found, ‘The distance from Waco, ‘l'ex., eastward to 
the proposed junction with the International & Great Northern 
near Butler is 904% miles; the engineer’s estimate of cost is 
$542,600, without equipment. 


Western North Oarolina. 

The North Carotina Legislature has finally passed the bill 
providing for the completion of this road, and retained the 
provision giving one-fourth of the stock and three directors to 
the stockholders of the old company, 


Atiantic & North Carolina, 

Lhis company failed to pay the half-year’s interest due Jan. 
Lon the $200,000 first-mortgage bonds which constitute the 
only funded debt. The State of North Carolina holds two- 
thirds of the stock and names a majority of the board, and in 
Januar | Gov. Vance named an entire new set of State direc- 
tors. The old incumbents, however, declined to surrender 
their positions, claiming that they were entitled to hold until 
the annual meeting in June. They have also declined to pay 
the interest, although there is money in the treasury, pleading 
that a suit has been begun to set aside the mortgage on the 

round of its illegal execution. Gov. Vance communicates 
these facts to the Legislature, and charges that the suit re- 
ferred to was begun at the instigation of the old directors, and 
that their present object is to stave off the payment of interest 
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THE RAILROAD GAZETTE. 


for three months from the default, when, by the terms of the 
mortgage, the bondholders can take possession and sell the 
road. He asks the Legislature to appoint a committee to in- 
vestigate the affairs of the company and to pass a bill author- 
izing the levying of an assessment on the stock to pay the 
overdue interest and the other floating debt, which amounts 
to about $30,000. 


Ohicago, Milwaukee & St. Paul. 

The bill to take away the right of bondholders to vote has 
been indefinitely postponed by the Wisconsin Senate. It is 
now thought that it will not pass. 1tis said to have origi- 
nated with the Sage party in New York, who hoped through it 
to secure contro! at the next election and to oust the present 
management, 

The old Bright suit to set aside the foreclosure and sale by 
which the present company acquired possession of the old La 


Crosse & Milwaukee road, is now awaiting decision in the 
United States Circuit Court in New York. It has been before 
the courts in various forms for nine or ten years past. 
Chesapeake & Ohio. 

The Governor of Virginia has addressed a message to the 


Legislature calling attention to the interest of the State in this 
road in view of the approaching foreclosure. He claims that 
the company has not complied with the contract under which 
the State transferred to it the Covington & Ohio road, He in- 
timates that there has been mismanagement and extravagance, 
and suggests a Legislative inquiry into the facts, He reports 
also that he has appointed counsel to represent the State in 
the foreclosure suit. 

A number of suits have been begun in Louisville to recover 
on notes given by the company to the Ohio Falls Car Company 
in 1873, and now held by various parties. ‘They amount in all 
to about $250,000, and are secured by the pledge of bonds of the 
company to the nominal amount of $350,000, 


Boston & Maine. 


There is little new with regard to the strike on this road. 
lrains are now running regularly and without trouble, but the 
striking enginemen are still hopeful of ultimate success, 

President White writes as follows to the Boston Advertiser : 

‘* My attention has been called to the fact that certain evil- 
disposed persops persist in circulating reports, which find their 
way into the newspapers, to the effect that many of our loco- 
motives have been damaged by burning, or otherwise injured; 
that incompetent men and men of intemperate habits have 
been employed and are pow running our engines ; that grade 
crossings of other railroads have been passed without the stop 
required by law, and that hair-breadth escapes from terrible 
collisions have occurred since the engineers’ strike on the 12th 
instant. . * ° ° * ° 

‘* In this state of things it becomes my official duty to inform 
the public that up to the present time not one of these insinua- 
tions and statements of damages and hair-breadth escapes 
from serious collisions, saving and excepting two engines 
slightly burned, has the least foundation in truth. The engi- 


neers recently employed and now running our trains are all 
believed to be good and safe men. Many of them come to us 
2 ”* 


with the highest recommendations for skill and sobriety. 

“Tt would not be strange if in the large number recently 
employed some should be found not up to the required stand- 
ard. When this is discovered they will give place to others. 
We cannot expect and do not pretend that they are all perfect, 
but we believe them to be safe; they are certainly brave men, 
whom threats and intimidation cannot frighten. The road is 
now running all its passenger trains under the new schedule 
with very little delay, and we hope soon to be able to give the 
public the old accommodations. All our regular treight trains 
are moving daily, as well as a large number of extras, caused 
by the large accumulation of freight. ‘The road is believed to 
be as safe for public travel as it has been at any time in the 
past,” 


Portland & Ogdensburg. 

D. N. Stanton, of New York, has offered to buy the interest 
of the city of Portland in this road for $250,000, or less than 
one-tenth of its nominal value. Itis not thought that the of- 
fer will be accepted, although the committee lately appointed 
by the City Council to investigate the affairs of the company 
and the city debt reported in favor of selling the city’s interest 
in the road, even at a very great sacrifice. ‘Che committee was 
satisfied that no return could be expected from the road. 


Ohio & Toledo. 


Application was recently made for the appointment of a re- 
ceiver for this road, but further proceedings were postponed to 
April 1, with the understanding that the company would by 
that time make an arrangement with its creditors, and in the 
meantime one-half the gross earnings are to be paid into 
Court. 


Lake Erie & Louisville. 


Pursuant to notice this road was sold under foreclosure of 
the first mortgage at Fremont, O., Feb. 24. It was bought for 
$250,000 by James B. Hodgskin, of New York, for account of 
the bondholders. 


Illinois & St. Louis Bridge. 

The damage done to the eastern railroad approach by fire 
was so far repaired that trains began to cross the bridge again 
Feb. 26, The carriage-way will not be in order for some time 
yet. 

Peoria & Springfield. 

Certain parties having petitioned the Court to remove Mr. 
J. R. Hilliard, Receiver of this road, the petition was referred 
to a master to take testimony. His report states that the 
charges of mismanagement made have not been substantiated, 
and that no reason has béen shown for Mr. Hilliard’s removal. 


Ohio & Mississippi. 

The hearing on the petition for a change in the Receiver- 
ship was begun before the United States Circuit Court at 
Springfield, il., Feb. 28. Several counsel were to be heard on 
each side, and it was expected that the arguments would take 
several day 8. 


St. Louis, Keokuk & Northwestern, 


[It has been decided to complete the St. Louis connection, 
and work is to be begun next week on the extension from 
Clarksville, Mo., south by east to the St. Louis, Kansas City & 
Northern at Dardennes. The distance is about 45 miles and 
the iron has been purchased, 

Atlantic, Mississippi & Ohio. 

In accordance with the understanding heretofore arrived at, 
six orders have been entered in the United States Circuit Court 
by consent of all parties in the suit. They are, in brief, as fol- 
lows: 1. Giving permission to the Receivers to allow the mas- 
ter of accounts a sum not exceeding $125 per month for his 
services. 2. Allowing the Receivers each $10,000 per annum 
for their services. 3. Allowing Legh R. Page $3,000 for ser- 
vices as counsel for the Receivers, less any amount heretofore 
paid. 4. Authorizing the Receivers to sell any waste or useless 
material they may think proper. 5, Granting Receivers au- 
thority to pay employes who have not assigned their claims, 
beginning with the pay-roll of July, 1875. 6. Authorizing the 
Receivers to pay coupons of divisional mortgages due Jan. 1 
1877. 

‘The Richmond Dispatch has discovered a plot to buy and 
divide the road, the Baltimore & Ohio to take the line from 
Lynchburg west and the Chesapeake & Ohio the rest, a connec- 
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tion with the last-named road to be made by building from 
Clifton Forge to Bonsack’s. The Dispatch is not informed of 
the details of the plot, but is positive as to its existence, 


Peoria & Rock Island. 

Several bondholders lave petitioned to have the decree of 
sale amended, on the ground that it is not just to give the con. 
tract with the Coal Valley Mining Company a priority over the 
mortgage lien. Neither trustees nor bondholde rs were Parties 
to that contract, and no mention of it is made in the mortgage 
and at the time it was made only the 12 miles of road from Coal 
Valley to Rock Island were built. Petitioners ask that the 
road be divided and the sections from Coal Valley to Rock 
Island and from Coal Valley to Peoria be sold separately, or, jf 
the road is sold in one parcel, that the operations of the con. 
tract be expressly confined to the section from Coal Valley to 
Rock Island. 


Springfield, Athol & Northeastern. 

Attachments to the amount of nearly $200,000 have been put 
on the property of this company, and it is said that the bond. 
holders are making arrangements to foreclose. The largest 
floating-debt creditor is Mr. Willis Phelps, who has claims for 
money advanced amounting to about $117,000, and who hag also 
advanced a considerable amount to pay interest on the bondg 
holding the coupons as security. By the last annual report 
(Sept. 30, 1876) the total funded and floating debt, less pa 
hand, was $736,589; the net earnings for the year were 
$29,466, or much less than the interest. The road is 484% mileg 
long, from Springfield, Mass., to Athol, and was openea from 
Athol to Barrett Junction in 1871 and to Springfield in 1878, the 
latter city having taken a large amount of stock in the exten. 
sion. ‘Tne road has always had a very light business and much 
of the time has hardly earned its working expenses, leaving 
nothing for equipment and improvements. 


New Orleans, Jackson & Great Northern, 

An adjourned meeting of holders of consolidated bonds was 
held in New York, Feb. 26. A committee was appointed to 
prepare a plan for the reorganization of the company, which 
will be submitted to a meeung to be called by the commitiee, 


Georgia Railroad Bonds. 

The late Legislature of Georgia passed a bill authorizing the 
issue of bonds of the State amountivg to $2,298,397 for the pur- 
pose of retiring by exchange or paying off the recognized 
bonds of the Macon & Brunswick Railroad to the amount of 
$1,950,000, the bonds of the North & South Railroad to the 
amount of $240,000, and the bonds of the Memphis Branch 
Railroad to the amount of $34,000, and also to fund the interest 
on these bonds to Jan. 1, 1877, to the amount of $74,397. The 
object of this bill is to fund all the endorsed rajlroad bonds in 
6-per-cent, straight bonds of the State. New bonds shall be 
sold for not less than par, and the proceeds shall be applied to 
redeem at par all endorsed railroad bonds, 


George’s Oreck & Oumberland. 

The claims of this projected road were presented to the com- 
mittee of bondholders and stockholders ot the Chesape:ke & 
Ohio Canal in Baltimore, Feb. 27, the object being to secure 
aid for the road from the Canal Company. The project is ad- 
vocated by nearly all the outside coal companies, and they 
urge that the Consolidation Coal Company Hr its road are now 
so controlled by the Baltimore & Ohio interest that the canal 
can hope to secure very little of the Cumberland business 
hereafter unless it has a connection of its own with the mines, 


Mobile & Ohio, 
The hearing on the trusteeship question has been put over 
to the April term of the United States Ciremt Court at Mobile 


Maryland & Delaware. 

This road does not appear to be in first-class condition, fors 
Delaware paper says that last week the directors held a meet- 
ing at Kasion, Md., for the purpose of considering the advisa- 
bility of stopping the cars, owing to the unsafe condition of 
several of the bridges on the road. The board concluded to 
continue the running of the trains for the present; and, to be 
sure that the bridges are safe,an experienced bridge builder 
is to be employed immediately to test the condition of the 
tresule-work. 


Chicago, Rock Island & Pacific. 


This company has announced its intention of calling in the 
7 per cent. sinking fund bonds which mature in 1896, in ac 
cordance with the right reserved when the bonds were issued, 
The company intends to execute a new mortgage on the prop- 
erty for $12,500,000, under which it will issue $9,000,0U0 6 per 
cent. 40-year bonds to replace the present 7 per cent. bonds; 
$1,000,000 of the same bonds to replace the presefit 6 per cent, 
bonds, and will retain $2,500,000 as a reserve to use for new ex 
tensions or improvements when necessary. The new mortgage 
will be made tu the United States Trust Company, of New York, 
as trustee, and will cover all the property of the company, on 
which it will be the only mortgage lien when the bonds now 
outstanding are retired. The change from 7 to 6 per cent. 
bonds can probably be made without difficulty, and will save 
the company some $90,000 a year in interest. 


Union Pacific, 

lt is reported that this company intends to build a branch to 
the Black Hills. Three routes are to be surveyed, from North 
Platte, Sidney and Cheyenne, 


Dutchess & Columbia, 

The New York Central & Hudson River Company has caused 
the removal of the rail connections at Dutchess Junction, 
N. Y., so as to prevent the coal trains of this company from 
running across its track to the Hudson River. Negotiations 
are in progress for an arrangement which may be sausfactory 
to both parties. 


Broadway Underground. 

In the New York Senate last Tuesday Senator Gerard intro 
duced a bill extending the time for the Broadway Underground 
Railway (the old Beach Pneumatic) to build 11s first section 
(from Bowling Green to Harlem River) five years after May 1, 
1877, on the filing of a certificate by the Engineer Commission- 
ers that the whole capital stock of the company has been su 
scribed or such financial arrangements made as will insure the 
construction of the road within the time limited. 


Hoosac Tunnel Line. i 

In the Massachusetts Legislature last week a petition was 
received from Estes Howe, Oliver Ames, Elisha Atkins, ik 
liam Claflin, William L. Burt, John W. Candler, John B. Alley 
and cthers, directors of the Boston, Hoosac Tunnel & Westert 
Railway of New York—already organized under the lawr 
New York, asking for authority to enter upon and use the 
Hoosac Tunnel and Troy & Greenfield Railroad upon 4 ix ” 
rate of toll, graduated upon a sliding scale proportioned to : 
annual use; t6 construct or purchase and operate any re rn 
tween Greentield and the city of Boston thai may be neces? 
for a through line from tide-water in that city to Lake Ont 
and for legislation to secure the co-operation of the Fitch a 
and the Vermont & Massachusetts railroads. The petitionts 
set forth that they require no pecuniary aid or assistant ‘ 
this enterprise of an independent through line, a major ve 
the directors of which shall be residents of Massachusets 4 
principal place of business is to be maintained in Boston, 
the Lieutenant-Governor and the President of the 
Board of Trade are to be ex-officio directors. 

A petition, accompanied by the draft of a bill, was also hs 
ceived from John W. Ayers of South Boston, providing for 
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improvement of the railroad connections from the South Bos- 
ton flats by way of the Hoosac Tunnel to the great rail- 

systems of the West, and allowing the City of ston to 
aid in building the necessary connecting links. 


South Pacific Ooast. 

The track is now laid to San Jose, Cal., five miles south of 
the late terminus at Santa Clara and 20 miles from Dumbarton 
Point. The ferry steamer to ply between San Francisco and 
Dumbarton Point is nearly finished and trains will be put on 
the road to San Jose as soon as the steamer isready. Two 

ngs of men are also at work on the grading between San 

‘ose and Los Gatos. 


Oentral Pacific. 

This company and the Southern Pacific are now planting 
large quantities of the Eucalyptus or blue-gum tree along their 
lines. The tree grows rapidly and is very good for ties, and 
the companies expect in a few years to derive their —_ from 
their own plantations. A few catalpa trees are also being 

Janted as an experiment, for the same purpose. The latter is 
said to last long, but to be too soft to hold spikes well. 


Chicago & Pacific. 

Ata special meeting in Chicago, Feb. 21, the stockholders’ 
committee appointed at the annual meeting recommended that 
the stockholders disapprove of the former action of the direct- 
ors in executing a trust deed and issuing bonds, and that the 
officers of the company be instructed to defend the foreclosure 
suit now pending. The committee was coutinued, to report at 
a future meeting. 


Boston & Lowell. 

This company has asked the Massachusetts Railroad Com- 
mission for leave to cross the Boston & Maine track at South 
Lawrence and to bridge the Merrimac River. The object is to 
extend the Lawrence Branch from South Lawrence to North 
Lawrence and build a depot there. 


Naugatuck. 

The Waterbury (Conn.) American says that the 816 shares 
of stock held by the company were recently sold at 130, all of it 
being taken up by old stockholders. The full amount of capi- 
tal stock authorized ($2,000,000) has now been issued; the com- 
pany has no funded debt and no floating debt of any amount. 


Massachusetts Oentral. 

This company has applied to the Massachusetts Legislature 
for an extension of two years in the time for completion of the 
road. President Stone stated at the committee hearing on the 
bill that he was confident of the company’s ability to finish the 
road in two years, although he failed to state the grounds of 
his confidence. The road is to extend from a junction with the 
Boston & Lowell near Boston to Northampton, about 95 miles. 
Some $2,500,000 is said to have been expended on it, and about 
two-thirds of the grading and masonry is done, including some 
of the work on the Connecticut River bridge at Northampton. 
But nearly all of the capital stock has been paid in, and that 
remaining to be collected is principally town subscriptions the 
payment of which is resisted and which will require an expen- 
sive litigation with uncertain results. The sole reliance of the 
company is on its bonds, the negotiation of which just now 
would be a difficult matter. 


Atlantic & Gulf. 
An adjourned meeting of the local holders of bonds was held 
in Savannah Feb 17. The committee previously eneet re- 
‘ollows: 


ported that the liabilities of the company were as 


86,500 00 


$458,260 92 

There is also a claim of the State of Georgia for taxes, 
$50,845.01, and one of P. J. Avery for $328,327.26, both in liti- 
gation; $500,000 coupon notes and $25,000 interest on the same 
will be due April 1. The cash on hand and due the company 
amounts to $68,620.18. The committee recommended that the 
road be sold as soon as possible. ; 

President Screven made a statement, not denying the present 
embarrassments of the company, but holding that the propert 
was worth much more than the debts uponit. He propose 
that the coupons be funded until January, 1878. After some 
discussion it was resolved to appoint a committee of five to 
confer with the New York Sendlactders and to secure the ap- 
pointment 4 a trustee to the vacancy under the consolidated 
mortgage, to act with the surviving trustee, Mr. Jesup, of 
New York. 

In the United States Circuit Court at Savannah proceedings 
in foreclosure have been begun and the appointment of a re- 
ceiver asked for. 


St. Louis, Lawrence & Western. 

This road was sold under foreclosure of mortgage in Law- 
rence, Kan., Feb. 238, and was bought for $200 by Frank 
Morrison, of Boston, for account of the bondholders. ‘It is re- 
ported that the Atchison, Topeka & Santa Fe Company is de- 
sirous of securing control. The road extends from Pleasant 
Hill, Mo., through Lawrence to Carbondale, Kan., 93 miles. 


York & Western. 

It is proposed to build a narrow-gauge road from York, Pa., 
west by north through Weigelsville and Dover to Rossville, 
about 18 miles. It is claimed that such a road would command 


§ considerable traffic as the only outlet of a rich farming 
country, 


Sandersville & Tennille. 

Local papers state that this short road is doing an excellent 
business, .and that its builders are well satisfied with its opera- 
tions. It was built to connect the town of Sandersville, Gu., 
With the Central Railroad of Georgia at Tennille, about five 
miles distant. It isa light road, laid with rails 30 pounds to 
the yard, and is equipped with a light engine of Porter, Bell & 

6 build and a suitable passenger car. No ae freight 
equipment is needed, as the road has been built of the same 


gauge as the Central (5 ft.), and the cars of that road run to 
Sandersville, 


Atlantic & Worth Carolina. 
¢ County Commissioners of Craven County, N.C., and a 
Private stockholder have applied for an injunction to restrain 
is company from paying interest on its $200,000 first- 
Mortgage bonds on the grounds that their issue was not war- 
tanted by the charter and that the interest is usurious. 


East Tennessee, Virginia & Georgia. 

me North Carolina egislature has authorized this company 
extend the Morristown Branch from Wolf Creek, Tenn., to 

erin Springs in Madison County, N. C., and to use im such 
pasion the surveys and right of way of the French Broad 
alley Branch of the Western North Carolina. 

Norwich & Worcester. 

war’ ial meeting held in Norwich, Conn., Feb. 17, the 

rs olders voted to authorize an issue of new bonds to the 

pe needed to pay for the cost of improvements mn Worces- 

the and for other extraordinary expenses, and to provide for 

Payment of certain bonds which become due in July next. 


This polis & St. Louis, 
perth; ar has concluded a lease for 999 years of the 











to be $19,600, gold, payable in two semi-annual installments, 
the lessee to pay the taxes and $100 per year to keep up the 
organization. e Minneapolis & Duluth road extends from 
Minneapolis, Minn., northeast to a agua with the Lake 
Superior & Mississippi, and 1s 15 miles long. 


Chesapeake & Ohio. 

Governor Kemper, of Virginia, has sent a special message to 
the Virginia Legislature, urging the necessity of taking some 
action to protect the State’s interest in this road, in view of the 
near approach of the foreclosure sale. 








ANNUAL REPORTS. 


Northern Central. 


This company owns a line from Baltimore northward to Sun- 
bury, Pa., 138 miles, with an extension of 4 miles in Balti- 
more and a branch from Relay, Md., to Green Spring, 9 miles; 
in all 151 miles. It works under lease the Shamokin Valley & 
Pottsville road, from Sunbury to Mt. Carmel, 28 miles; the El- 
mira & Williamsport road, 78 miles; the Chemun road, 22 
miles, and the Elmira, Jefferson & Canandaigua road, 47 miles. 
the three last forming a continuous line 147 miles long from 
Williamsport to Canandaigua. The total mileage is 151 owned 
and 175 leased, 326 in all. Its trains also run over 40 miles of the 
Philadelphia & Erie, from Sunbury to Williamsport, complet- 
ing a line of 325 miles from Baltimore to the New York Cen- 
tral at Canandaigua. The Philadelphia & Erie trains also use 
47 miles of the Northern Central, from Sunbury to Marysville. 
The report is for the year ending Dec. 81, 1876. 

The capital account at the close of the year was aa follows: 


Stock ($38,691 per mile)............... sbocceecns eoeeees $5,842,000 00 
Maryland State loan, irredeemable ........ 
First and general mortgage bonds .......... 
Second-mortgage bonds............ ecccece oe 











Bonded debt ($95,000 per mile) .............+++++ 14,845,000 00 


Bills payable.......... 


Interest and rentals accrued.............. 397,954 58 
December pay-rolls and vouchers ........ 243,262 70 
Ober MADE. 000 cs cccveccescccceccces - 112,673 38 
—— 2,099,213 22 
IGNOU, inno: 0000 00000002sn0sebbesnstestes eeneee 176,546 77 
Total ($148,760 per mile).........+ seeecesseeeees $22,462,759 99 


The annual interest charge is $830,700, or $5,501 per mile 
owned, The company owns securities of its leased lines cost- 
ing $3,048,680.82 and real estate valued at $180,000 not used for 
the road. During the year the second-mortgage bonds autho- 
rized last year were issued ; $1,000,000 at 6 per cent. were ex- 
changed for a like amount of the old 7 per cent. convertible 
income bonds, $2,756,000 at 5 per cent. interest were exchanged 
for a like amount of the old income bonds and $244,000 are held 
to exchange for the remaining income bonds. Bills payable 
were increased by $878,901.61 during the year, of which $421,- 
889.19 was for improvements at Canton ; $83,480.73 for real 
estate in Baltimore ; $200,000 on account of purchase of 1,000 
new coal cars, and $100,000 for purchase of Tioga Railroad 
bonds by agreement. The company has in reserve $1,000,000 
first and $1,000,000 second consolidated bonds. 

The passenger and freight traffic of the year was : 


1876. 1875. Inc. or Dec. P.c. 

Passengers carried..... 1,903,645 1,568,186 Inc.. 835,459 21.4 
Passenger mileage...... 43,401,086 29,829,323 Inc ..13,571,763 45.5 
Tons freight carried.... 5,579,024 5,793,635 Dec.. 214,611 3.5 
Tonnage mileage.......253,552,485 268,540,557 Dec.. 4,988,072 1.9 
Receipt per passenger 

Ms coceaseneeos 2.146 cts. C0eesere evccesoocescece 
Cost per passenger per 

MES. coccccccccs cove SG ~ ceecsese ceo Ccevcecccess 
Net per passenger per 

SDs <iccscwessccvess ODER ~ =—=«—s nveescce cescesvoecsccee 
Receipt per ton per 

Gc cnccscccccnscces 1.274 “ 1.433 cts. Dec.. 0.159 cts. 11.1 
ese een per. celta... CSIR ~ — ceveBsde ovacceens obdo8 eee 
Net saad = Ctee " . waerdces eeedeorncesecees oe 


The increase in passenger traffic was principally in through 
and local travel to the Centennial, a as these passengers 
were carried at very low rates there was but a comparatively 
small increase in earnings. The report says: “The coal ton- 
nage of the Northern Central Relteay in 1875 was 1,077,121 
tons, and in 1876, 832,172 tons. There was a decrease in the 
trade going on to the Pennsylvania Railroad at Marysville and 
Dauphin of 215,826 tons. ere was a decrease of 6,790 tons to 
— on the Cumberland Valley Railroad. The total tonnage 
© Baltimore was 261,385 tons, a decrease of 6,550 tons in 1876. 
The coal tonnage of the Shamokin Branch in 1876 was 587,274 
tons, in 1875, 788,034 tons—showing a decrease of 200,760 tons. 
The coal tonnage of the Elmira Williamsport Railroad in 
1876 was 377,522 tons, and in 1875, 338,938 tons, an increase of 
38,584 tons. The increase from the McIntyre mines, near 
Ralston, was 37,397 tons. In the north-bound anthracite trade 
there was a decrease of 28,059 tons. The coal tonnage of the 


Chemun railroad was increased from 645,125 tons 
in 1875, to 740,756 in 1876—a _ total increase 
of 95,631 tons. The increase from the Blossburg re- 


ion was 79,359 tons, and the coal trade from this company’s 
ines, and from the Lehigh Valley Railroad, was increased 
16,272 tons. On the Canandaigua Railroad the coal tonnage of 
1875 was 516,809 tons, in 1876, 552,651 tons—an increase of 
35,842 tons. There was a decrease of 92,708 tons in shipments 
to Coa] Point at Watkins, N. Y., and an increase of 128,550 tons 
in shipments to other stations, On the Green Spring Branch 
the coal tonnage of 1875 was 12,014 tons; in 1876, 8,886 tons— 
a decrease of 3,128 tons. From the foregoing statistics of the 
traffic of your lines it will be seen that the reduction in ton- 
nage and revenue therefrom was mainly on coal, but there was 
also a fajling off in all articles used in the manufacture of iron 
and in the lumber trade. The entire loss of tonnage and revenue 
was, in fact, in the local traffic, there having been an actual in- 
crease in all competitive traffic, both in tonnage and revenue. 
This fact shows that a moderate revival of the general business 
of the country will restore the traffic of your lines, with profit- 
able results to the shareholders. The increase in competitive 
traffic is largely due to the additional facilities provided at 
Baltimore for handling it.” 

The earnings for the year were as follows: 








1876. 1875. Inc. or Dec. P.c 
Passengers....... $931,782 92 $816,006 21 Inc ..$115,776 71 14.2 
Freight...... +++ 3,230,288 32 3,691,762 48 Dec.. 461,474 16 12.5 
Expressand mail, 114,436 11 133,206 22 Dec.. 18,770 11 14.1 
Miscellaneous.... 93,418 15 285,272 81 Dec.. 191,854 66 67.3 
Total ...... $4,369,925 50 $4,926,247 72 Dec..$556,322 22 11.3 
Working expenses 3,036,485 81 3,362,123 68 Dec.. 325,637 87 9.7 
Net earnings..... $1,333,439 69 $1,664,124 04 Dec..$230,684 35 14.8 
Gross earnings 
per mile....... 13,404 68 15,111 00 Dec.. 1,706 32 113 
Net earnings per 
MIDS. 00.00 ccvece 4,090 31 4,798 00 Dec.. 707 69 14.8 
Per cent of exp’s. 69.48 68.25 Inc.. 1.23 1.8 


The report says: “The earnings per mile of road were aé fol- 
iows: Northern Central Railway, Baltimore Division, 91 miles, 
$17,850.21; Northern Central Railway, Susquehanna Division, 
47 miles, $24,437.98; Main Line, 138 miles, $20,093.87; Green 
Sprin Branch, 9 miles, $996.45; Shamokin Division, 28 miles, 
$10,031.61; Elmira Division, 78 miles, $8,119.44; Chemung Divi- 
sion, 22 miles, $10,984.51; Canandaigua Division, 47 miles, 
$9,194.51. * * * ° * * 





polis & Duluth Railroad, which it has for some time 
under temporary agreement. The annual rental is 


“The above is a comparison of the earnings and expenses of 
the years 1875 and 1876, as taken from the ks of the com- 





pany. In order to arrive ata correct comparison, however, it 
must be stated that several changes in the accounts were made 
and put into effect on the 1st of January, 1876, which material- 
ly aff. ct the above results. The changes referred to were made 
with a view to adopting what was thought to be a more correct 
system of keeping the accounts: They were as follows : Draw- 
hacks and overcharges were heretofore charged to expenses. 
By the new system they are deducted from the earnings. 
eretofore the entire amount of car service earned by this 
company’s cars on foreign roads was credited to earnings, and 
the entire amount of car service paid out by this company for 
use on its lines of cars belonging to other companies, was 
charged to expenses. By the new system [a balance is struck, 
which balance is either charged to expenses or credited to 
earnings, as the case*may be. Again, rents paid for propert 
used by the company, and interest on mortgages val groun 
rents, have heretofore been charged to operating expenses. 
These items are now included in the easurer’s 
account, being debited to the annual income account. In- 
terest on valuation of equipment owned by this company and 
used on leased lines has heretofore been charged as an ex- 
pense of operating those lines. It is now charged against the 
income account of such leased lines, The reason for making 
these changes is obvious, the intention being to charge to op- 
erating expenses only the actual cost of workin the line, and 
to credit to earnings the actual amount earned, after deduct- 
ing all rebates and overcharges. These changes affect the 
above comparative results as follows: The gross earnings, in- 
stead of showing a decrease of $556,322.22 as compared with 
1875, were only actually reduced $347,263.22, so that the de- 
crease, instead of being 11 29-100 per cent., was 7 5-100 per 
cent. Again, the operating expenses, instead of showing a 
decrease of $325,637.87, would have shown a decrease of $79,- 
862.70, if the accounts of the two years had been kept in the 
same manner. The Treasurer’s account was increased on the 
debit side, by the changes referred to, $36,716.17, It will be 
understood, of course, that these changes do not affect the 
final net balance.” 


The income account for the year was as follows. 


See. Baek, B. BOB . os 000000 06b00005ssnse ctabeshéstenses $192,960 61 
BUNS GIB. occ coccccccce ++, c00nsee cvcveccecseséensees 1,333,439 69 
BER Rentns GENE BROBTORS. 0.00 0 0 000d 060000000000 b0500000000 59,632 00 
Pennsylvania R. R. Co., contribution for operating 
Elmira, Chemung and Canandaigua divisions........ 566,487 82 
TOtR . ccccccccesccvcccesceccccscccvccces 6650eeeee cs $1,642,640 12 
NNGR c bnad 000000080 6% seseeeeevbsesegoueee $831,870 00 
Interest, gold premium, @t...... cceeeseeees 65,060 29 


Ground rents and land mortgages............ 
Shamokin Val. & Pottsville, rent and interest 


96,716 17 


GR QUID. ccccdcscccccscccceceses seeececece 62,593 21 
Elm. & Williamsport, rent and interest on 
OGUD... coccccccccccccce ++ cevccscevccses 198,977 26 


Chemung R. R., rent and interest on equip.. 13,777 28 
Elmira, Jeff. & Can., rent and interest on 

COU s ccccceccoccodccscsossosocccces coccce 
New sidings, buildings, etc.... 
Additional cost of 7,551 tons steel rails laid.. 


50,239 33 
54 819 81 
151,020 00 


1,465,973 36 
Balance, Jan. 1, 1677 ..0.ccccesssscocccees sv eccccccceed $176,546 77 
The grain elevator and coal wharves at Canton have been 

completed, andare in use. The connection through the El- 

mira State Line road with the Tioga Railroad has also been 
ce mpleted, and a considerable coal traffic is expected from that 
line. 

The report says: ‘‘ While the above statement shows a bal- 
ance of earnings equal toa dividend of 8 per cent. upon the 
capital stock, your board does not deem it wise to make a divi- 
dend, believing it to be more prudent to hold the existing bal- 
ance in reserve. Although the expectations of your board have 
not been realized in the results of the past year, they are able 
to state to you that, notwithstanding the continued and in- 
creased depression in all departments of trade which prevailed 
during the entire year, especially in those branches upon 
which the traffic of your lines so largely depend—coal, iron and 
lumber—you enter upon the new year with your property 
greatly improved in its condition in all branches of the service, 
in its earning capacity, and in its capability of more economical 
movement of the traffic. * * * 

**A marked improvement has been made in the condition of 
the track, special attention having been given by your officers 
to this important ler ay Your motive ae and car equip- 
ment were also greatly improved in condition and efficiency by 
the building of new locomotives and cars to replace an equal 
number worn out, and by the maintenance of the a a wd 
in service in thorough repair. Your proyerty in all its branches 
was, in fact, never in so good a condition as at present,” 





Poughkeepsie Bridge. 


At the recent annual meeting in Poughkeepsie President 
Stone reported that the subscriptions to the stock amounted to 
$1,002,600, payable in 10 per cent, installments. The contract 
with the American Bridge Company was to build the bridge 
for $3,050,000 cash, or $3,412,000, payable $1,000,000 in cash and 
the balance in bonds. The first installment on the stock was 
called in Aug. 25, and of that $86,040 has been paid and $14,220 
is still due. He recommended that calls be made hereafter at 
intervals of 30 days, in order that the company may make ail 
payments under the contract promptly. _ 

Jhief Engineer P. P. Dickinson’s report is as follows : 

‘* Work on and under the contract of Jan. 21, 1876, made by 
this company with the American Bridge Company, for the con- 
struction of the Poughkeepsie bridge and its approaches, was 
commenced on Sept. 15 last. d 

“The former company having, by the terms of its contract, 
agreed to complete the bridge and its approaches ready for the 
passing of trains, for a specific amount, the first and important 
information for them to obtain was a confirmation of the gene- 
ral statements made by the officers of the Poughkeepsie ae 
Company, in reference to the probable character of the founc 
tion for the proposed bridge. : 

“For this purpose, soundings and borings have been made 
by and under the direction of the American Bridge Company 
during the past season, at the site of each pier; the results 
showing that a good foundation can be had only b going to 
the hard gravel, overlying the bedrock, at a depth of about 100 
feet for the west pier, and about 120 for the east pier. For the 
two centre piers good foundations are obtained on hard com- 

act clay, at a depth of 80 feet. The depth of water was from 
50 to 60 feet. The muterial through which it is necessary to 
sink the foundations is from 40 to 70 feet in depth, composed of 
silt, mud and sandy clay, free from large stones. 

“The caisson for the east and west piers will be 100 feet long 
and 50 feet wide, allowing a pressure of 3.5 tons per pyre foot 
of base. The caisson for the two centre piers will be 60 feet 
wide and 100 feet long, allowing three tons preceuee per square 
foot of base, with maximum load of pier and bridge. 

‘The caissons will be built of yellow pine and hemlock tim- 
ber, framed and bolted together, and divided into 40 compart- 
ments by four longitudinal and seven transverse partitions, 
three feet in thickness. Twelve of these compartments, 12 
feet square, are open at the bottom, and through these the 
materia] is to be excavated. The outer and centre compart- 
ments are closed at the bottom by timber built solid fora 
depth of 15 feet, and framed to form a wedge-shaped cutting 
edge at the base. The cross partitions only extend to a point 
four feet above the cutting edges. The closed compartments 
resting on the cutting edges, which are shod with iron, carry 
the weight required to sink the caisson to place. 

“ All compartments are to be filled with concrete, after the 










































































































































































caissons are sunk to place, up to a point 25 feet below the 
water line, where the cut or coursed 'y will oc 6 
There will be required in each caisson about 1,200,000 feet of 
vine and hemlock, 120 tons of iron, wrought and cast, and 
0,000 cubic yards of concrete. . 

** There is now unde contract for delivery at Poughkeepsie 
4,000,000 feet (board measure) of pine and hemlock, 1,000,000 
of which is now delivered and 400,000 framed and in caisson. 

“The first caisson, designed for the west pier, will be 
launched in a few days, and thereafter built up to a height of 
20 feet, preparatory to to to its final position. The base 
ot the second and third will be framed during the winter. The 
first, designed for the foundation of the west pier, will be float- 
ed to peatlion certainly by April 1, and will be ready to receive 
the masonry early in May. e second one will be put in posi- 
tion during the month of May, and the third and fourth im- 
mediately thereafter. 

‘*T am informed by H. A. Rust, President of the American 
Bridge Company, that he is about closing contracts for the fur- 
nishing of materials necessary for the construction of the con- 
crete foundations, as well also as for the stone for masonry. 
The latter will be either of Hudson River lime, New England 
or Hudson River granite. 

“ Plats, scows, derricks and other machinery required for the 
prompt and vigorous prosecution of the work, will be ready and 
on the ground at the opening of river navigation. It is ex- 
pected that a force of at least 300 men will be employed during 
thé approaching season on and about the work.” 


Eastern. 
The new management of this company makes its moest for 
the year rsa & pt. 80, coinciding with the report to the 
Massachusetts Commission, thus changing the company year, 


which has heretofore ended with Nov. 30. The road worked is 
as follows : : 














Miles. 
Kastern Railroad, Boston to New Hampshire Line............ 41.390 
East Boston Branch, double track.. 3.310 
Charlestown Branch, double track. . 1,068 
Saugus Branch.......sesccesvesersee 9.520 
Swampscott Branch......-.++-+++++ 3,800 
Marblehead Branch..........+-+++ Concovecece seese eeeececeoes 4.000 
Lawrence Branch, 2 miles double track...........+-0+eeseeees 19.660 
South Reading Branch..........-++++++ , 


Gloucester Branch,....... 
Kasex Branch.....s0+ee+eeees 
Asbury Grove Branch...... 
Salisbury Branch,........++-++++ 


Total owned......... Peder vneccscscocesccecocescese eeeee 117.986 
Eastern R, R., of New Hampshire, State Line to Ports- 

mouth,..... 

Portland, Saco 


PTITITITITI PTTL -90 


Portsmouth R. R., Portemuuth to 


PortiaBd, MO.cc. veccccccccers o eevee cvccce 51.00 
Portsmouth & Dover R. R........+-++- Reece seeneesseses 10.88 
Newburyport City R. R..... Ageseseccoves eevereereccecs 2.80 
Portsmouth, Great Falls & Conway KR. R...... se0-Sep 6am TO 
Wolfborough R. BR.......0e ee cece ceccce Svecsoweceovccee 12.03 

Total leased...... ....eeeceees pede 000060050 c00cssdsocee 163.980 
DOOR WONG, oc s00 ccs on 0006+ cncrccceccceccccctescsce 281.966 


The equipment consists of 94 engines and 27 snow-plows; 143 
passenger and 37 baggage and mail cars; 756 box, 768 platform 
and 42 gravel and other cars. Of these 19 engines, 5 snow- 
plows, 1 passenger 2 baggage, 120 box, 131 platform and 8 
other cars are leased; the rest are owned, There are 27.8 miles 
of congue track on the Main Line, and 37.8 miles of sidings 
owned, 

The general account is as follows: 

Capital stock ($42,358 per mile)..........eeseeeeceereee $4,997,600 00 






















New mortgage certificates...........+.++ ++ $9,600,004 37 
Bonds..... Keompes desde epenececcosces, . anne OO 
Ten-year notes.. «+ 1,742,600 00 
Accrued interest 176,383 00 
Havex R. BR. bonds,....... seseeees ‘ 194,400 00 
Total funded debt ($104,566 per mile)............ 12,337,323 67 
CtenG BPG ok .n) cccsvedeces bie ccadccc.ccocceccccccs 256,608 84 
WETEN PAPAIN sos cic boc sicvcccocdaee Seeliead. 56 cecesee 2,420,159 92 
Interest and dividends unpaid,.........-20:seseeeeees 43,589 93 
Current Dalances.......cccseeseessecees Coceresccesoccce 197,601 24 
Total ($171,654 per mile).....ccocccccsscceccceses $20,252,823 60 


The company is liable by lease or guarantee for interest on 
$514,000 Portsmouth, Great Falls & Conway bonds; $63,000 notes 
and $700,000 stock of the Portsmouth & Dover; $250,000 notes 
and $1,500,000 stock of the Portland, Saco & Portsmouth; $48,600 
Wolfborough, and $100,000 Newburyport City stock. it owns, 
besides the road and equipment, real estate valued at $999,382; 
15,274 shares Maine Central stock, valued at $610,960; 390 
shares Pullman Car stock, valued at $28,080; 5,513 shares Ports- 
mouth, Great Falls & Conway stock; 3,379 shares Wolfborough 
stock and 10 shares Eastern of New Hampshire stock, these 
a last-named securities being inventoried as of uncertain 
value, 

The work done was as follows: 












1875-76. 1874-75. Inc. or Dec. P.c. 
P ger train mileage... 1,085,229 1,065,092 Inc.. 20,137 1.9 
Freight train mileage..... 578,658 575,390 Inc.. 3,268 0.6 
Service and switching 
MiUlOAGO......eeeeee+--. 969,621 442,250 Dec.. 172,629 16.4 
BOdah  cccccccccccses SOM 2,082,732 Dec.. 49,224 2.4 
Passengers carried. 5,386,088 Dec.. 589,763 10.9 
Passenger mileage. 156,201,867 Dec..5,748,055 17.6 
Tons freight carried . . " 886 Dec.. 27,378 4.1 
Tonnage mileage.........,.84,224,383 35,687,338 Dec..1,462,950 4.1 
Average passenger train 
WORE, WD coven coevcv conned 64.00 70.61 Dec.. 6.61 9.4 
Average treight train load, 
OM cnecccvasecosegapece 59.14 62,02 Dec.. 288 4.6 
Average receipt per pass. 
per mile, exclu sea- 
Bon tickets......,..+.... 2.50 cts. 2.47 cts. Inc..0,03 cts. 1.2 
Average receipt Tr pass. 
per mile, all passengers 2.03 “ 2.21 “ YDec..0.18 “ 8.1 
Average rate per ton, per 
MUBrvsivicpisvescsocdes SAS ee dee. abee-cuneesvcce ° 
Earnings per train mile.... EGE odbcieeee.. 00 hiimdauimienad “ 
Expenses “ ry TREE! cochecesce an 





Net “ a 0.308 oan eecceete coce 
Of the passenger mileage 17.34 per cent., and of the tonnage 











mileage 37.33 per cent. was of business to and from other 
roads. There were 629,438 round trips made by season-ticket 
passengers, of which 432,614 were to and from Boston. 

The earnings were as follows : 

1875-76, 1874-75. Inc. or Dec. P. 6. 
Passenger dep'tm’t. $1,498,408 @6 $1,765,280 04 Dec. $266,871 98 Is 
Freight - 908,932 01 993,077 40 Dec. 84,145 39 8.4 
Rents of road...... 4,800 00 8,000 00 Dec. 3 06 40.0 
Miscellaneous..... 58,830 95 60,933 30 Dec. 2,102 35. 3.5 
Total........- $2,470,971 02 $2,827,290 74 Dec. $356 319 

Working expenses.. 1,787,376 96 — 2,069'871 61 Dec. tyr és is 
Net earnings....... $683,594 06 $757,419 13 Deo, $73 
Gross earn, permile —8,755 18 10,025 85 Dee. * Tato oF 12.6 
Net “ “ 2, 09. 2,685 81 Dec. 261 72 97 
Por ct. of expenses.. 72 33 73 21 Dee, 088 12 

The directors attribute the falling-off in traffic and earnings 


to the generally depressed state of business and manufacturing 
industry. The wor' expenses have been much reduced, the 
board enforcing the strictest economy consistent with the pres- 
ervation of the property. 


The income account may be summed up as follows : 
IIE coon 6x00nbevin ses ics snserehineierhel ess ées $683,594 06 


Rental Portland, Saco & Portsmouth R. R..$107,500 00 
ee Portamouth & Dover R. R........+++ 45,780 00 
bed WEGNER Ths Dicnoccconeses oncade 2,916 00 
o Newburyport City R. R...... ..s.6 6,000 00 
‘ Portsmouth, Great Falls & Conway.. 35,980 00 





Total rentals ... - + $198,176 00 





Interest on funded debt... . 736,724 40 
” “ other © pect uebecses oven bee 202,453 84 
————— 1 1,137,354 % 
Deficit for the ye@r........+ssee00+ ceccrecccccecce $453,760 18 
AGG deBcit, Sept. BO, 1816... ccccccccceccccccvevcccccce 272,590 02 
“ entries to profit and loss during the year.......... 9,312,989 31 
Total deficit, Sept. 30, 1876. .....ccce0-ceccesscces $10,039,339 51 


The enormous sum charged to profit and loss is to cover the 
general depreciation in assets according to the new inventory 
of the property. 

The Hirectors’ report, after referring to the compromise made 
with the creditors and the passage by the Legislature of the 
act giving the necessary authority to carry it out, says : 

fn administering the affairs of this corporation, the board 
poapese faithfully to carry out the provisions of this act, in the 

10pe and belief that the road may ultimately be extricated 
from its embarrassments, and that a foreclosure under the 
mortgage may be avoided. The work of exchanging the bond- 
ed and other unsecured indebtedness of the company into cer- 
tificates of indebtedness has gone onin a very satisfactory man- 
ner, 

On the 1st of February, 1877, the tota! amount of certifi- 
cates of indebtedness issued was $11,628,097.35. 

‘Tt will be seen by examining the figures of the financial 
statement how large a proportion of the total debt has been 
thus converted. There is every reason to believe that all of 
the unsecured debt will at an early day be converted under the 
general mortgage. 

** A question has arisen in regard to some notes of the com- 
pany, for which the amount of $585,000 of the ten-year coupon 
notes was pledged as security. The question is whether, 
under the act, these ten-year notes, pledged as collateral, are 
convertible into certificates. of indobichness as well as the 
debt for which they are pledged, or whether the creditors 
holding them are not put to their election; and, if they would 
have their debts secured under the mortgage, are not bound 
to give up their collateral, Smt has been brought by one 
creditor, and the question has been argued in the Supreme 
Court. A decision in that case, when rendered, will virtually 
settle that matter as to all creditors in the like situation. 

“A claim has been made and suit brought by the Eastern 
Railroad Company of New Hampshire to test the question of 
the validity of the lease of 1840, and of the oupdidinentary 
agreement of 1862, under which this corporation has been in 
possession of and has operated the New Hampshire road ever 
since it was opened for travel. The suit has been transferred 
from the courts of New Hampshire to the United States courts, 
where the rights of both parties will unquestionably be fairly 
considered, and where this corporation will have an opportu- 
nity to be heard before any decision is made against it. There 
is no reason to expect any other result than one favorable to 
the interests of this corporation. ° * * 

“The property is at present generally in good condition, and 
has not been allowed to deteriorate during the year. In spite 
of the embarrassments of the company, the importance of 
keeping the track and rolling stock in an efficient condition has 
been fully recognized, and necessary repairs have been made; 
but no extension of track or additions to rolling stock have, 
under the circumstances, been thought wise. In repairs of 
track five miles have been relaid with new steel rails, and nine 
miles with rerelled iron rails, and 56,233 new ties have been 
used, For the coming year it is estimated that 20 miles of new 
steel rails will be needed for renewal of track now laid with 
iron. It has been found necessary to replace the wooden 
bridge over the Saco River near North Conway, on the Ports- 
mouth, Great Falls & Conway Railroad, by a combination 
bridge of approved construction, which will be completed with- 
in a month. 

** Insurance to the amount of $560,000—covering all the prop- 
erty of the company which is liable to damage by fire—has 
been effected on satisfactory terms. 

* The Legislature of Massachusetts at its last session passed 
an act authorizing the railroad commissioners to prescribe a 
uniform system of keeping accounts to be adopted by the rail- 
road companies of the State. A system has accordingly been 
prescribed by them, which has been adopted by this company, 
and was put into operation on the 1st of October. Certain de- 
fects in the aathen of accounts formerly in use had become evi- 
dent, and would have been remedied under any circumstances; 
but advantage was taken of this requirement of the State to 
make more radical changes and to perfect the system in detail, 
80 that now it is believed the books will show with clearness 
and accuracy the business of the company. Among the re- 
quirements of the railroad commissioners in regard to making 
the annual return is one that the amount charged to construc- 
tion and equipment account shall represent the actual cash 
value of the property. The board has accordingly thought it 
best to revalue the property, and to correct the books of the 
company to correspond with such revaluation. This revalua- 
tion is therefore given in these returns, and the profit and loss 
account has been charged with the difference between previous 
returns and the new valuation.” 


Chicago, Burlington & Quincy. 


The report is for the calendar year 1876. The summary below 
is from advanced sheets of the report of the President, Mr. 
Robert Harris, the rest of the report not being in print yet. 

The mileage worked (and all substantially owned) at the be- 
inning of the year was 1,297, which was increased Feb. 1 by 
Cocaine! the 46 miles of the Quincy, Alton & St. Louis Railroad 
at an annual rental of $42,000. his made the average length 
worked during the year 1,339 miles. The company also ac- 
quired by the purchase of all its stock the 270 miles of the St. 

ouis, Rock Island & Chicago Railroad, dating from Oct. 1; but 
this road’s accounts were kept separately, and no report of 
them is given in the President’s report. 

The equipment at the close of the year consisted of 305 en- 
gines; 114 passenger, 2 parlor and 61 baggage, mail and express 
cars; 4,211 box, 1,725 flat and coal, and 141 way cars; 2 office, 1 
pay, 31 dump, 5 wrecking cars, 1 pile-driver, 421 hand and 361 
rubble cars. 

The capital account stands substantially as follows : 





Japital stock ($21,278 per Mile)........esseeeeeeseseees $27,598,242 51 
Outstanding funded debt ($21,203 per mile)...........- 27,501,325 00 
Total stock and bonds ($42,481 per mile).......... «+++. $55,099,567 51 


The amount of stock was slightly increased during the year 
by exchange for some convertible bonds ($85,500). By the 
contract with the Burlington and Missouri River Company its 
stock was to be taken in exchange for Chicago, Burlington «& 





peed stock. This exchange had progressed so far that at the 
close of 1876 but $370,432.51 of the former company’s stock re- 
mained outstanding. This stock is entitled to the same divi- 
dends as Chicago, Bustineton & Quincy stock. The object of 
the exchange is, we believe, to give the latter company sub- 
stantial ownership of the Burlington & Missouri River Rail- 
road, there being legal obstacles to a formal consolidation. 
Considerable changes were made in the funded debt, almost 
exclusively by new issues to retire maturing old ones. In this 


THE RAILROAD GAZETTE. 


| 566.48 of assets above liabilities. 





————___ 
i 


way $2,000,500 of 7 per cent. bonds due in 1903 were iggy 
$22,750 of which, however, were devoted to construction ey 
penditure. The gross result was a reduction of $38,250 due to 
the conversion of bonds into stock. { 

During the year $132,000 of Chicago & Iowa bonds w 
bought under a traffic contract for $126,556.93, and $57 963.17 
Kansas City & Cameron bonds for $57,963.13. Of the latter 
$15,000 were sold for $14,616.67. The balance of both was 
placed in a sinking fund. 

Besides the stock and funded debt the capital account shows 
$414,232.40 of accounts pa at the close of the year and 
$2,043,575 of bills payable, bringing up the liabilities to 7. 
557,374.91. But $1,985,083.05 of the bills payable were on ge 
count of the St. Louis, Rock Island & Chicago road, and repre. 
sent an addition of 270 miles of road to the property, Since the 
close of the year reported a sale of bonds has been made to 
fund this debt. A note to the report, states that $2 200,000 of 
an issue of $2,500,000 5 per cent. bonds had been gold for this 
purpose, realizing $1,925,000. When the entire issue has n 
made, the company will have a funded debt of $30,001,325, go. 
cured on 1,567 miles of road, or $19,147 per mile, the new issue 
being at the rate of only $9,260 per mile. The interest charge 
per mile on the new purchase will thus be $463, 

The assets of the company were $6,179,566.48 in excess of it, 
liabilities. 

The earnings and expenses of the property during the two 
years past have been : 











1876. 1875. Inc. or Dec, P,¢ 
Average length : 
WOEMCE...0000% 1,339 miles. 1,268 miles. Inc.. 11 miles, 58 
Earnings : 
yy ree $8,821,225 16 $8,502,617 37 Inc.. $318,607 79 37 
Passengers...... 2,653,888 54 2,677,942 44 Dec., 24,053 90 09 
Miscellaneous... 528,836 75 557,888 36 Dec.. 29,051 61 5. 
Weta’: .. -scc< $12,003,950 45 $11,738,488 17 Inc. . $265,462 28 93 
Work’g expenses, : 
rentals & taxes, 6,813,999 82 6,518,644 08 Inc.. 295,355 14 45 
Net earn’gs.. $5,189,950 63 $5,219,844 09 Dec.. $29,893 46 06 
Per cent. of ex- 
penses......... 56.78 a eee ° 
Earn’gs per mile. $8,969 00 $9,258 00 Dec.. $289 00 $1 
Exps. per mile... 5,089 00 5,141 00 Dec.. 5200 10 
Net earnings per 
| ee eee 3,880 00 4,117 00 Dec.. 237 00 5.7 


‘The only information as to the amount of business done 
given in this part of the report is in this statement : 


1876. 1875. Increase. P.¢, 
No. of passengers carried..... 2,215,783 2,019,484 196,299 98 
Passenger mileage............ 99,238,481 97,930,449 1,308,082 13 
No. of tons hauled............ 2,892,614 2,711,992 180,622 6.7 


This indicates a considerable increase of traffic, resulting, 
as seen above, in slightly greater earnings and expenses, 
That the earnings were not increased more nearly in propor- 
tion to the number of persons and tons carried President Har- 
ris attributes largely to the reductions of rates in compliance 
with the Iowa law. The average receipt per passenger per 
mile was 2.674 cents, against 2.735 cents im 1875. 

The net earnings above were increased by interest and ex 
changes and decreased by payment of the contested tax ofs 
previous year, so as to become $5,189,249.53. 

These net earnings are accounted for as follows: 

Interest on bonds ($1,536 per mile)...............ee00s $1,991,956 79 





ee | RR Sa re OO 2,749,065 37 
Rents of tracks and depots..........c.cececcesesccscecss 84,263 18 
Adjustment of old claim for U. 8. tax..............+. -» 24,940 83 
Transferred to sinking fund as required by mortgage.. 194,082 00 

BOR scccs Seer evcncencercniecccecesesconeece beeeece cn 
PAS cNC25s.. Sadek ROSS aCe eK bEKiees Waban sansa epee 144,941 41 


A detailed statement is given of what constitute the $6,179,- 
No less than $3,187,592 of 
them are in sinking funds; $1,027,950 has been expended for 
construction for which there is no provision for issuing bonds, 
and $956,552 has been so expended, but with provision for is- 
suing 7 per cent. bonds to represent it, The remainder is + 4 
resented by $382,000 of local aid in Iowa, by $545,000 of cash, 
sy on hand, etc., and $80,000 by sundry investments. 

8 an indication of the position of the securities of this 
company, we find: 
Net earnings per mile 
Interest charge 
Dividends 





The net earnings last year, therefore, were abbut 2% times 
the interest due, and the surpius above interest (some of 
which, however, was required for sinking funds, etc.,) was 
about 11 per cent. on the stock. 

The construction account was increased during the year by 
the expenditure of $307,345.79 for road and buildings and 
$72,017.50 for equipment. Iron was renewed with steel for 72.14 
miles during the year, the entire cost being charged to main- 
tenance, and the ‘company has run 461 miles of steel track. 
There remains but 18.2 miles of iron in the main track between 
Chicago and Burlington; 41 miles between Galesburg and 
Quincy, 4444 between Galesburg and Peoria, and 149.2 between 
Burlington and Plattsmouth. 

The payments for car service during the year exceeded the 
receipts by nearly $150,000, and a gradual increase of the rol 
ing stock is recommended. 

Of the 60,3714 acres of the land grant remaining at the be 
ginning of the year, more than one-half (31,702 acres) was sold, 
but contracts for the sale of 16,126 acres were cancelled and at 
the close of the year 44,796 acres remained unsold. The net 
sales amounted to nearly $200,000. ‘The receipts of the Lan 
Department were $280,000 in excess of its expenses, and it 
turned over $265,078 to the trustees of the land-grant mortgage 
during the year. The land remaining is estimated to be Wo 
$5 per acre; and this value plus the sums due on contracts for 
principai and interest and the sum already paid into the sink- 
ing fund are estimated to amount to about $4,900,000, while the 
outstanding land-grant bonds amount to $5,058,350, 80 “} 
they are likely to be cancelled without taxing the resources © 
the railroad to any considerable extent. 

The President gives the following 


SUMMING UP. 


“In summing up results, it will be seen that we have passed 
through a year of great dullness in general business; but, bese 
the help of fair crops in the country through which the 
passes, have accumulated a surplus beyond our usual divi 
of $339,023.41, which has been used in payin $194,082 into our 
sinking fund; and the balance, $144,941.41, has been U 
new construction in Iowa. id with 
‘We have our main track in Dlinois nearly all relaid in 
steel, and are steadily replacing iron with steel on the 
line in Iowa. pddi- 

“Our road and equipment are in good order, but some © 
tional rolling stock is required. What funds we need for equip” 
ment and for construction in Illinois we can raise, oe by 
sary, os 7 or cent. consolidated bonds, autho 
our mortgage for that purpose. . 

“For construction 44 at no bond fund is provided; ae 
must look for money needed for such construction to oo 
plus earnings, or must realize it from the assets which 
represent,the surplus of past years, as we have heretofore al 
but, as an offset to this drain upon our resources, our TH i, 
land fund in Iowa have given very satisfactory additions thet 
sinking fund for meeting our land mortgage bonds bt 
portion of our road.” 





[Marcu 2, 1977 
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L. COKS’ 


GENUINE IMPROVED PATENT 


Serew Wrenches 


MANUFACTURED BY 
COHS & CO., 


Worcester, Mass. 


L. 


Establish’d 


bitiaiititi 


TRESS 
Registered March 31, 1874. 


We invite thegarticular attention of the 
trade to our New Straight Bar Wrench, 
widened, full size of the larger part of the so 
called Lindsay's ‘‘ REINFORCED OR JOG BaR.”’ 
Also our enlarged jaw, made with ribs on 
the inside having a full bearing on front of 
bar (see sectional view), making the jaw fully 
equal to any strain the bar may be subjected 
to. 

These recent improvements in combina- 
tion with the nut inside the ferrule firmly 
screwed up flush, against square, solid bear- 
ings (that cannot be forced out of place by 
use) verifies our claim, that we are manufac- 
turing the strongest Wrench in the market. 

None genuine unless stamped 


“L. COES & CO.” 


Warehouse, 97 Chambers and 81 
Reade Streets, New York. 


GSSSAAG= 


HORACE DURRIE & CO., Agents. 








Y CACAO ADU 
ULLAL ASAMAAAALL 


a 


~~ CHERRY | 


LUDLOW VALVE MEG. 60, 


OFFICE AND WORKS: 


938 to 954 River St. and 67 to 83 Vail Ave., Troy, N.Y. 


VALVES 


(Double and Single Gate, 3g in. to 48 in.—outside and inside Screws, Indicato) 


&c.) for Gas, Water and Steam. Send for Circular. 


Also, FIRE HYDRANTS. | 











Also Valves for Steam, Water, Gas, &c. 


____ PEET VALVE COMPANY | 
—— 152 Hampden Street, Boston, Mass., 


MANUFACTURERS OF 


Quick-opening Valves, 
FOR 


RAILROAD WATER TANKS; 


In use on the BOSTON & ALBANY; BOSTON, CLINTON & FITCHBURG; 


NEW YORK & NEW ENGLAND, and other roads. 





EAT WELDING COMPOUND. | 











NEW YORK 


SCHIERLOH MANUFACTURING COMPANY, 


A This 


company a 
Dh Patents nnd te ane ricer 96 nd. Ma 
Ore, 


Office, 


Jersey City, N. J. 








OFFICE OF PURCHASING AGENT, 
Lake Shore & Michigan Southern ns, 
Cleveland, O., March 1, 1876, 


IRON CLAD PAINT CO., Cleveland, O.: 


Gentlemen—Your “ Metallic Paints,” 
known as ‘Iron Clad Paints,"’ have in 
the past nine years been extensively 
used and thoroughly tested by this 
Company as to their covering capacity, 
durability and resistance to almospherie 
changes, latter *‘ paint destroyer” the 
most difficult to overcome in outside 
paints. We have used over 100 tone 
and can emphatically accord them the 
highest ition over any paint hereto- 
tore produced for Cars, Roofs, Stations, 
Bridges, &c. The monthly increase ot 
our orders is the best evidence that your 





paint is coustantly growing in favor 
with our mechanics. 


Very respectfully yours, 





Parte 
eee 


‘Tee HOST BOOwOMIOAL varwesy 
Whe MOST WATER rROOF FalEER, 4 
ee MOST UMBEKA FALeEE: 


A. C. ARMSTRONG 


Gen’l. Purchasing Agent 
L. 8, & M. 8. B y. 00, 





RICHARD DUDGEON. 
24 COLUMBIA 8T., NEW YORK, 
MAKER AND PATENTEE 
OF IMPROVED 


HYDRAULIC JACKS. 


Punches, 
Roller - Tube 
Expanders, & 
Direct- Acting 
STEAM HAMMERS. 


Communications by letter will 
receive prompt attention. 


JACKS FOR PRESSING ON CAR-WHEELS 
OR CRANK PINS MADE TO ORDER, 





TANGYE’S 
Hydraulic Jacks 


Best and Cheapest in the market and 


the easiest to work. No valves to stick 


in lowering. 


Wrought Iron Blocks for 


rope, chain and wire rope. 


McOoy & Co., 


134 Duane Street, N. Y. 


BAKER’S PATENT CAR WARMER. 


Hot Water Pipes at the Feet ot 
Each Passenger. 
Full Descriptwe Pamphlets Furnished on Appii- 


cation, 


BAKER, SMITH & CO. 


Cor. Greene & Houston sts., | 81 & 83 Jackson at. 
NEW YORK, CHICAGO, 





HOOPES & TOWNSEND, 
MANUFACTURE 

machine and Car Bolts, Wood Screws, Cold-Punched 
square and Hexagon Nuts, Washers, Keystone 
Boiler Rivets, Tank Rivets, Railroad Track Bolts, 
Chain Links, Car Irons, Bridge Bolts, Bridge Irons 
Rods and Bolts for Buildings, &c., 

No. 1330 Buttonwood st., Phila, 


EMPLOYMENT. 
GRADUATE OF THE THAYER 


School of Civil Engineering (in connection 
with Dartmouth College), desires an engagement. 
Is willing to commence in almost any position 
where ability and skill will secure promotion. Ad- 
dress A. H. PORTER, Montour, Iowa. 


NGAGEMENT DESIRED BY AN ENGI- 
neer with a thorough technical education, and 
experience in designing Iron Bridges, Roofs and 
Special Machinery. Was one of the inspectors of 
the St. Louis Bndge. Address ©. 8. D., P.O. 
Drawer 9, Wolcott, N. Y. 

ANTED.— A FIRST-CLASS, EXPERI- 

enced business man as Traveling Salesman, to 
sell Railroad and Manufacturing Supplies. Addrese— 
stating reference, experience and salary required 
“Manufacturer,” Rarroap Gazetre office, 73 
Broadway, New York. 


JOSITION DESIRED ON SOME LIVE 
Railroad. Am well posted as to general Rail- 
road Accounts and the Freight traffic. Railroad 
managers desiring an energetic and competent man 
will address “‘ AUDITOR,” Rartnoap Gazerrr Of- 
fice, 73 Broadway, New York. 


ANTED—A SITUATION AS SHORT- 
hand writer for some railway official. 6 years’ 
experience. GEO. P, BENEDICT, Litchfield, Mich. 


ANTED.—SITUATION BY A ME- 

chanical Draughtaman of twenty years’ expe- 
rience, four years of which he has been employed 
exclusively on iron bridges and roofs, Has a know)l- 
edge of both theory and practice of American Bys- 
tem of bridge construction and is familiar with rail- 
way work trom driving the first stake to finished 
road. Can show designs covering his field of expe- 
rience in engineering. Address “* DESIGNER,” 387 
Cass avenue, Detroit, Mich. 








WILL APPEAR PROMPTLY UPON CON- 
CLUSION OF SITTINGS OF JURY, 


OFFICIAL. 


A ComPLeTE Report or THe TxsTIMONY TAKEN BY A 
Coroner's Juny, CONVENED Dec, 31, 1876, av 


ASHTABULA, OHIO, 


in the case arising out of the failure of the 


RAILWAY BRIDGE 


at that place, Dec, 29, 1876. 


Printed, by authority, from the notes of the sworn 
stenographer to the Coroner and Jury; with maps 
of the railway station grounds, and of the villaye of 
Ashtabula; and several views and drawings, show- 
ing the wrecked bridge, generally and in detail, and 
illustrating the statemenis of experts, witnesses 
before the Jury. 

Royal octavo, about 450 pp.; with plates. 

Edited by J. M. GOODWIN, ©. E., Mem. Am. Soc. 
C. E., Railway Expert and Associate Counsel to the 
Jury, to whom orders may be sent, at Cleveland, 
Ohio. 

Price, $3.00. 

Cleveland: Robison, Savage & Co., 1877. 


~o JOHN ROBBINS ow 


MANUFACTURER OF 


—GHECKS— 


FOR gbS. & 
A2 K 3. STEAMERS- QO ASS 
wae E LAND St.B0S eetiC 


CROCKER’'S TICKET PUNCH. 
Patented April 30, 
1867, and Sept. 
21, 1869. 

Suitable tor any kind of 
tickets. My Punches are in 
use on many leading rail- 

roads,and have 
proved to bea 
lurable ar- 
ticle. 


N. B,—Any punch with spiral springs to throw oft 
ticke+s is an infringement on my patent. Ali pers 
sons are warned against ypomees them, 

4 O;. CROCKER, 





Lock Box 17, Weymouth Landing, Mass. 





St. Louis, Mo., and 


TUDOR IRON WORKS, 
36 Dearborn St., Chicago, I11. 





SPIKES, FISHBARS AND BOLTS. —__ 





A primiug and filling to be applied on the 
BARE WOOD of Cars, Coaches and Carriages, 
and all work where a fine, durable surface 
is required. By this process you 


SAVE TIME. 
Costs Less in Labor and 
Material 


than any other method yet discovered. The 
surface will also be HARDER, SMOOTHER 
and MORE ELASTIC, free from cracks, aud 
will neither scale nor blister. The varnish 
will retain its lustre longer and not sink, as 
is too often the case in other methods. By 
this process you 


Dispense Entirely with 
Use of'** White Lead.” 


the 


A first-class coach can be finished in eight 
to ten days’ less time than by any other pr 
cess. 


$4 per Gallon. Liberal Dis- 
counts to Large Buyers. 











































































‘THE EDGAR THOMSON STEEL CO., 
LIMITED, 


MANUFACTUBERS OF 





CL RAILS BLO 


Pe Ne ate ele ALG enn 








General Office and Works at Bessemer Station (Penn. R.R.), Alle- 
gheny County, Pa. 
New York Office, No. 57 Broadway. 


The members of the Edgar Th Steel Company, Limited, have had large experience in manufac- 
turing and in railway management; their works are the most complete in the world, with all the late 
improvements, and are located in the best Bessemer metai district in the United States, and their man- 
aging officers are experienced in the manufacture of Bessemer Steel. 

The Company warranws ite rails equal in quality to any manufactured in the United States. 

Rails of any weight or section furnished on short notice, Orders for tria) lots solicited. 





Branch Office and P. O. Address, 


D. MeCANDLESS, 
Chairman, 


NORTH CHICAGO RO 


No, 41 Fifth Ave., Pittsburgh, Pa. 


WM. P. SHINN, 
General Manager. 


COMPANY, — 


MANUFACTUSERS OF 





LLING MILL 





ey a $ Jong : 






PIG METAL, IRON RAILS, 


AND 
Bessemer Stee! Rails. 
' OFFICE: 
, i7 Metropolitan Block, 
; CHICAGO. 


; O. W. POTTER, President. 
8. CLEMENT, Treasurer. 

R. 0, HANNAH, Secretary. 
Established - = 1857. 
— we Incorporated - = 1869. 
WORKS OF THE NORTH CHICAGO KOLLING MILL COMPANY, CAPITAL, $3,000,000, 

The Company possesses facilities for the production of Iron and Steel Rails ot BEST QUALITIES. 
Any cf the usual tterns of rails supplied on short notice. New patterns will be made to order. 
Capacity of Works, 50,000 tons Iron and 50,000 tons Steel per annum. 








Orders Solicited for Iron Rail 
Of any Weight not Less than 30 Ibs, per yd, 


€3\ RE-ROLLING PROMPTLY DONE 


On the Most Favorable Terms. 





The Iron Rail Piles made by this Company are all heated 
an Siemens’ Gas Furnace, thereby securing perfect 
welds, 


CHARLES RIDGELY, President. 
JOHN W. BUNN, Vice-President. 
GEO. M, BRINKERHOFF, Sec’y. 
Capacity of Works 3,000 Tons per 
Month. 


THE ALBANY & RENSSELAER IRON & STEEL Co. 


ERASTUS CORNING, Pres.; CHESTER GRISWOLD, V. Pt.; 
SELDEN &, MARVIN, Sec’y & Treas; JAMES KE. WALKER, Gen’l Manager. 


LRnOY, N. Y. 
NEW YORK OFFICE, 56 BROADWAY. 


PROPRIETORS OF 
The Albany Iron Works, The Rensselaer Iron Works, 


Bessemer Steel Works, The Fort Edward Blast 
Furnace, The Columbia Blast Furnace. 


Manufacturers of Bessemer Steel and Iron Rails, Fish-Plates, Bolts and Nuts for Fish-Joints, Rail- 
road Frogs, Railroad, Boat and Ship Spikes, All sizes Merchant and Angie Iron, Merchant, Bar and 
Spring Steel, Bessemer Steel Shafting, Crow-Bars and Cut and Clinch Nails, Boiler Rivets, Finger Bars 
and Shapes, Railroad Oar, Truck and Engine Axles. 


WALKER'S PATENT IMPROVED HORSE-SHOES. 


We refer with especial pleasure to the quality of the articles manufac- 
tured Py. us, and warrant the same equal toany other manufactures in the 
United States, 


All orders addressed to us will receive prompt attention. 











The 








THE STANDARD STEEL WORKS. 


Locomotive and Car-W heel Tires 


Manufactured from the celebrated OTIS STEEL. 


BRAND 
G STANDARD. ¢ 


pan A, aa and efficiency fully guaranteed, Prices as low as any of the same quality. We also manu- 





Heavy and Light Forgings, Driving and Car Axles, 
Crank Pins, Piston Rods, &c., &c. 


Works at Lewistown, Pa. Office, 218 S. 4th St., Philadelphia, Pa. 
THE CAMBRIA IRON WORKS, __ 


situated on the line of the Pennsylvania Railroad, at the western base of the Allezhe Mountai 
the largest of their class in the United States, and ar : 9/000 toms per week 
the large a4 seas clans Ratiway cn © how prepared to make 2,000 tons per week 
exh i 
ie = aoa Biel dale of BEST QUALITY. of Coal and Ore, of suitable varieties for the production 
location, coupled with ev nown improvement in machine o 
enables them to offer Rails, when quality is conainvered, at lowest market <troe —, a 
CAMBRIA IRON COMPANY, No, 218 South Fourth street, Philadelphia, or at the Works, Johns: 
town, Pa., or J. 8, KENNEDY & CO, Selling Agents, No. 41 Cedar street, New York. c 
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- THE MASON MACHINE WORKS, 


TAUNTON, MASS. 








WM. MASON, Prest. WM, H. BENT, Treas. 
BUILDERS OF ALL KINDS OF 
LOCOMOTIVES 
INCLUDING DOU ‘LE-TRUCK LOCOMOTIVES FOR WIDE OR NARROW-GAUGE RAILROADS, 
ALSO ALL’ KINDS OF CORON MACHINERY 





THE CLEVELAND ROLLING MILL COMPANY, — 
CLEVELAND, OHIO, 


MANUFACTURERS OF 


Bessemer Steel and Iron Rails, 


From 25 lbs. to 70 Ibs. per yard, 
AND FASTENINGS, 
BOILER PLATE, TIRE, AXLES AND OTHER FORGINGS, 
Of Siemens-Martin and Bessemer Steel, and of Iron. 
Galvanized and Black Sheet Iron. 
CORRUGATED ROOFING AND SIDING. 

STEEL AND WIRE OF ALL 

WIREHK CLOTH. 


Acents fo the Sale of Steel Screws of all Sizes. 


SPRING KINDS. 





Using Lake Superior Iron Ore, from its own mines, and having a long experience in manufacturing, 
company can warrant the quality of ite products. 


A. B. STONE, 
President, 20 Nassau st., New York, 


H. CHISHOLM, 
Vice-Pres, and Gen. Manager, Cleveland, 0. 








EDWIN HARRINGTON & SO 


MANUFACTURERS OF 
ATHE 
ENGIN Bobet. Fa, 
Upright Drills, Centering 
and Tapping Machines, 
Lathe and Planer Chucks 
Hand Shearing & Punch- 
ing Machines, Three Tool 
Shafting Rests, and other 
Machinists’s Tools. 


THE CELEBRATED LIND: 
SAY WRENCH. 


The Lindsay Wrench 










was very favorably re 
ceived by the Master 
Mechanics when first 
introduced. 

We have added the 
“Coes’” improve 


TY 
i.) 
‘alumi 


Corner North 15th St. and Pennsylvania 
Avenue, Philadelphia, Pa. 


ments to that of Lind 
say, and claim tomake 
now the strongest 


wrench known. 


MORSE TWIST DRILL 


AND MACHINE COMPANY, Manufactured under 


VU 


MANUFACTURERS OF 


John P, Lindsay's 





TAPS, DIES, SCREW PLATES, Etc. Patent, Dec. 12, 1865. 


These tools are furnished with Y or UJ, S, stand- 
aid shape of threads and any desired pitch or num- 
ber of threads per inch, Having completed our 


A. G. Coes’ Patent, 
May 2, 1871. 


special gauges and machinery for making the U. 8. 
or Flat Top and Bottom of thread, we invite atten- A. G. Coes’ Patent, 
tion of R. R, men to our manufacture of long shank : 
or nut taps, which we in all cases guarantee against Dec. 26, 1871. 
imperfections such as fire cracks, temper or gauge. . < 

For descriptive circular of Machinists’, Black F. L. Coos’ Patent 
smith, Pipe and other taps, and screw plates, etc., - 
send to Aug. 1, 1876. 


H. S. MANNING & CO., 


et 
Sole agents for the sale of above tools, Manufactured 





111 LIBERTY STREET, NEW YORK. pressly for Bailrosd 
PHOSPHOR BRONZE SMELT- use. 

ING WORKS. A. G. COES & 00» 

Cc. J. A. DICK, Proprietor, worcester, Mase 





2038 WASHINGTON AVENUE, PHILADELPHIA, Pa., 
Patentee and sole manufacturer of Phosphor Bronze 
in the United States. 

REGISTERED TRADE MARKS: 


SS a ee 
CAST STEEL WORKS 
OF FRIED. KRUPP, 
Essen, Rhenish Prussia. 


TIRES, AXLES SPRING STEEL. 

Orank Pins, Connecting Rods, i. 
ton Rods, Boiler Plates, &-» 

Special Tool Steel, . 


A Very Superior Article, Suitable for All 
ae Cutting Tools, Dies, &e. 


a 


‘ ‘hosphor-LBronye.?? 


Several principal railway corporations are using 
Phosphor Bronze bearings exclusively. 

Particulars on application at the works, or to 
licensed founders: Gro. K. Tryon, Callowhill, west 
of Broad street, Philadelphia; Arwoop & McCarrrey 


Represented by 
THOS. PROSSER & SON, 








York. 
60 to 60 Third avenue, Pittsburgh. 15 Gold street, we 
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DICKSON MANUFACTURING COMPANY 
Scranton and Wilkesbarre, Pa. 





Manufacture rs of Locomotives adapted to every kind ef service. Pumping and Mining Machinery a 
specialty. Cars, Car Wheels, Forgings and Machinery of all kinds. Specifications promptly furnished 


on application. 
GENERAL OFFICE, Scranton, Pa. 


6, L. DIC L. DICKSON, , Pre ssident. W. 4H. PERKINS, Treasurer. W. B. CULVER, Gen, Sup’t 


~ THE HINKLEY LOCOMOTIVE WORKS, 








439 ALBANY STREET, "BOSTON, 


MANUFAOTURE 
Locomotive Engines and Tenders, Boilers and Tanks, 


Gun Metal and Common Iron Castings, Brass and Composition 
Oastings. 


LOCOMOTIVES AND BOILERS REPAIRED. 


s@ Sole manufacturers of the ‘‘HINKLEY PATENT BOILER.” All orders will be executed with 


dispatch, 
F, L. BULLARD, Treas. FRANK D, OHILD, Sup't. 


ADAMS AYER, Pres't. 
___ GEO. F. OHILD, Secretary. H. L, LEAOH, General Manager. 


ROCERS LOCOMOTIVE AND MACHINE WORKS 
Paterson, N.J.; New York Office, 44 Exchange Place. 











MANUFACTURERS OF 


Locomotive Engines and Tenders and Other Railroad Machinery. 


8, ROGERS, President. R. S. HUGHES, Treas., 


8, HUGHES, Secretary. 
bed La HUDSON, Supt. 44 t Exchange Place, Now York. 


on 


Paterson, N, J, 





TAUNTON LOCOMOTIVE "MANUFACTURING CO., 





P,1, PERRIN, Supt. 


[ESTABLISHED IN 1846.) 


TAUNTON. MASS. 


HARRISON TWEED, Treas. 


_———— 
——— 


MANCHESTER LOCOMOTIVE WORKS, 



















LOCOMOTIVE ENGINES. 


_fa8Uracrunens OF 
At work Seourately fitted to gauges. All parts duplicated and teed of best material and work- 
JOHN A. BURNHAM, President. 


AS BLOOD, Agent, Manchester, N, Hy WH. G. MEANS, Treas., Boston, Mase 





PORTER, BELL & 00., Pittsburgh, Pa. 


inieaees Specialty: Light Locomotives 
Fcr Narrow-Gauge Passenger and Freight, Street Railway, Mine, Shifting, and all kinds of Special Service 





All work built of best material to thorough system of standard temp'e's 
and gauges. 


OUR NEW CATALOGUE WILL BE MAILED ON APPL ICATION, 





SCHENECTADY, N. Y. 
JOHN 0. ELLIS, Pres, OHAS.G. ELLIS, Treas. | |§ JOHN SWIFT, Supt 


BROOKS LOCOMOTIVE WORKS, 
DUNKIRK, N. Y. 











EA Hio= 


Ce et eee 





Orders Solicited for Locomotives Adapted for Everv Class of 


Railway Service. 


M. L. HINMAN, Sxo’y & Treas. . G. BROOKS, Pres’r & Sur's. 


DANFORTH LOCOMOTIVE AND MACHINE CO. 
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JOHN COOKE, President. 
J.T. BLAUVELT, Vice-President. 
WM. BERDAN., Seo’y & Treasurer. 


PatEnson, N, J. 
JAMES ntcidanta atiedatrtctadatitene t 


New York Office, 62 Wall St 


H. A. ALL EN, Aoznt. 


NATIONAL. LOCOMOTIVE WORKS. _ 





Ww. mm 


BAILY & CoO., 


MANUFACTURERS of LOCOMOTIVES. LIGHT and NARROW-GAUGE LOCOMOTIVES A SPECIALTY 
All Material and Workmanship Guaranteed to be of the Very Best. 


OFFICE 


PITTSBURGH LOCOMOTIVE & CAR WORKS, 


PITTSBURGH, PA. 


AND WORKS AT CONNELLSVILLE, PA. 





MANUFACTURERS OF 
LOCOMOTIVE ENGINES FOR BROAD OR NARROW GAUGE ROADS, 
From standard designs. or according to svecifications, to suit vurchasers. 

Tanks, Locomotive or Stationary Boilers Furnished at Short Notice. 

D. A, Srewant, Pres't, Witson Miuuer, Sec. and Treas 
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BRADLEY'S CUSHIONED HELVE HAMMERS 


Has won golden apiateee from the Mechanical World during the four 
years it has m betore the public, aud has reached a sale of 
190 Hammers, all in successful operation, in 
this and foreign countries. 


It Has More Good Points, 
Less Complication, 
More Adaptability, 
Larger Capacity, 





Does More and Better Work, 
Takes Less Power, 
Costs Less for Repairs 


than any Hammer in the World. 
GUARANTEED AS REPRESENTE 


Wontern Omer ne gonsn conntst BRADLEY MANUFACTURING CO, 


° . 


A. B. BARNES, Manager. 


NEW YORK CENTRAL & HUDSON RIVER RR 


THE ONLY 4-TRACK RAILROAD IN THE WORLD, ALL LAID WITH 
HEAVY STEEL RAILS. 








This is the favorite route between the East and West, sixty miles the shortest, and eight to twelys 
hours the quickest between Boston and New England and the West. 
Wagner Palace Sleeping and Drawing Koom Cars Attached to 
All Trains. 
Through cars New York and Boston to Buffalo, Niagara Falls, Cleveland, Toledo, Detroit, Chicago 
Indianapolis, Louisville and St. Louis, &c. No extra charge via Niagara Falls, , 
New York Ticket Offices—252, 261, 413, 785 and 942 Broadway; 7 Park Place and Grand Centra} 


Depot. 
Cc. B. MEEKER, 


GENERAL PASSENGER AGENT, 














JONES 


J. M. & 






vee A ie (Wu wera 





Manufacturers of STREET 








HARLAN @ HOLLINGSWORTH 





PASSENGER CA RR S, 
Of the Finest Finish, as well as Every Description of CAR WORK, furnished at Short Notice 
and at Reasonable Prices by the 


HARLAN & HOLLINGSWORTH COMPANY, Wilmington, Del. _ 
PHILADELPHIA CAR WORKS, 


t i it = 


(WL a A Tolid Dd a | ] | ( 
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BLACK DIAMOND FILE WORKS 


TRADE MARK, 











J. G@ B oo. 
Manufacturers of be. tion, Street 







Cars of the out seppeces styles. Narrow Gauge. G. & El. BARN ETT. 
Passenger and Freight Oars. Nos. 89, 41 & 43 Richmond Street 
Thirty-first and Chestnut Street ° s 
PHILADELPHIA. PHILADELPHIA. 


wa” Oars built in sections for 








SEND FOR CATALOGUE. 


THORNE, DeHAVEN & C0., Drilling Machines, 


Qlst Street, above Market, Philadelphia, 
PORTABLE DRILLS. Driven by power in any direction 
RADIAL DRILLS. Self-feed—Large Adjustable Box Table. 
VERTICAL DRILLS. Selfiecdings . 
MULTIPLE DRILLS. 2 to 20 Spindles. 

HORIZONTAL BORING AND DRILLING MACHINES. 
HAND DRILLS, CAR BOX DRILLS, 
SPECIAL DRILLS: For Special Work. 






















THE ERIE RAILWAY COMPANY. 
TO THE TRAVELING PUBLIC. 


During the Centennial Season—six months, closing November 10, 1876—the Erie Railway carried 
almost 3,000,000 passengers, without a single accident to life or limb, or the loss of a piece of 
baggage. 

And for a whole year, the official records of the United States Post Office Department show the 
arrivals of Erie Railway trains in New York, on time, to be from 15 to 27 per cent. ahead of 
competing lines, 

Facts well worthy the consideration of travelers, 
E.S BOWEN, 


JNO. N. ABBOTT, 
General Superintendent. 


General Passenger Agent. 


THE ATLANTIC & GREAT WESTERN RAILROAD, 


in connection with the 


ERIE RAILWAY, 


uge Route to the WEST and SOUTH. For Chicago, Cl land 
aaee om the Northwest. For Cincinnati, Ouisville, St. eeicoc 
uis, Kansas City and points in the Southwest. 
THIS 18 THE ONLY LINE, in connection with th i 
f New ¥ © Erie Railway, which runs through sleepi 
yn ey w ‘sia and local stations to Chicago, Cleveland, Mansfield, Galion, Dayton and Cine. 


The Southern system of railways are now ru 
Special 








form the Great Broad-Ga 
and all 


nning palace sleeping coaches fr - 
—_ i Ga — = on _ express trains on this line) to Memphis, ann oe 
re am ; oes a oe Decatur, Montgomery, Mobile and New 
pomer ee aking change from New York to any prominent point South— 


For through tickets atl owest rates, 


toute, please at ticket oT.ces Erie ane 
iii tor tickets vie the Alautio ara Great’ 
P. D. COOPER, Gen. Supt., 
CLEVELAND, O. 


coach locations, and fu 
and at offices o von ther information con 
eastern Railroad. 6 , 
W. B. SHATTUC, Gen. Passe 
CrNcinNati, O. 


cerning the 


mger Agent, 





NEW YORK AND NEW ENGLAND RAILROAD. 
FOUR POPULAR LINES. 


New and a ed line between Boston and Philadelphia without change of cars, via N. Y.&N.B 
H. P. & F., N. Y., N. H. & H. Railroads. Transfer steamer Maryland (between Harlem River and Jersey 
City). Two express trains, each way, each week day, between Boston and Philadelphia. Most direct 
route between Buston and Brooklyn. 

Elegant drawing-room cars on all trains. Baggage checked through. 

A.C. KENDALL, Gen. Pass. Agent. CHAS. P. CLARK, Gen. Manager, 








PENNSYLVANIA RAILROAD. 
GREAT TRUNK LINE AND UNITED STATES MAIL ROUTE. THE BEST 


CONSTRUCTED AND MOST COMPLETELY EQUIPPED 
RAILWAY IN AMERICA. 








Connecting all the pttnetaes cities on the Atlantic Coast with those in the Mig 
soe Valley and on the Great Lakes. Through trains with Palace Can 
attached, between New York, Philadelphia, Washington and Baltimore si 
Chicago, St. Louis, Cincinnati and Louisville. 

Baggage Checked to Destination, Fare always as low as by any other route, 

For tickets, palace and parlor car accommodations, and ali desired information, apply at the offices of 
the Company: Nos. 203 and 205 Washington st., Bostom; No, 1 Astor House, Nos, 52¢ and 944 Broadway, 
and Desbrosses and Cortiandt street ferries, New York; Nos, 838 and 1348 Chestnut street, and Depot, 
Thirty-second and Market streets, Philadelphia; N. E. cor. Baltimore and Calvert streets, Unios 
Depot and Northern Central Railway Depot Baltimore; N. E. corner Thirteenth street and Pennsyi- 
vania avenue, N, E, corner Sixth street and Pennsylvania avenue, and Baltimore and Potomac R. R, Depot, 
Washington City. M. BOYD, Jr., General Passenger Agent, 

FRANK THOMSON, General Manager 





NORTH PENNSYLVANIA RAILROAD. 
THE SHORT AND FAVORITE ROUTE FROM PHILADELPHIA 
To the Lehigh, Wyoming and Susquehanna Valleys, Scranton, Elmira, Rochester, Buffalo, Niagara Falls 
New York State, the West and Northwest. 
FAST TIME, BURE CONNECTIONS, PARLOR AND SLEEPING CARS. 
Philadelphia Passenger Depot, Berks and American Streets, 
FREIGHT FACILITIES: 


Daily fast Freight Trains are run between Philadelphia and the above-named districts, delivering 
freight with regularity and dispatch on terms as low as any other route, 
PHILADELPHIA FREIGHT DEPOT, FRONT AND NOBLE STREETS, 
ELLIS CLARK, Gen’l Agent, Front and Willow Streets, Philadelphia, 
Philadelphia City Offices: Fifth and Chestnut sts. and 732 Chestnut st, 














THE BEST ROUTE TO INTERIOR PENNSYLVANIA. 











Express Trains daily from Philadelphia to Reading, Harrisburg, Tamaaus 
Pottsville, Mahanoy City, Ashland, Shamokin, Danville, Wil- 
Mamsport, and all points on the Coal, Lumber 
and Ore Regions of the State. 


EXPRESS TRAINS FROM ALLENTOWN FOR SAME POINTS IN CONNECTION WITH TRAINS OF 
CENTRAL RAILROAD OF NEW JERSEY FROM NEW YORK. 


Purchase Tickets via Reading. 


WOUTTEN, | Cc. @. HANCOCK, 
Gen. Supt., Reading. Gen, Tieket Agent, Phils. 


J. E. 





—— 


CLEVELAND, COLUMBUS CINCINNATI & 
INDIANAPOLIS RAILWAY, 


THE GREAT CENTRAL TRUNK ROUTE TO THE 


OHIO AND MISSISSIPPI RIVERS. 


Evening trains leave CLEVELAND daily with Rotunda Sleeping Cars, for COLUMBUS, CINCINNATI, 
INDIANAPOLIS, LOUISVILLE, TERRE HAUTE, EVANSVILLE, ST. LOUIS and all points West ae 
South, 

Morning trains leave daily except Sunday, with through Palace Coaches, for COLUMBUS, OINCI- 
NATI, INDIANAPOLIS, LOUISVILLE and ST, LOUIS without change. tor 

This isthe only line making direct connection with all the Principal Trunk Lines of the Bast ~ 
NASHVILLE, MEMPHIS, NEW ORLEANS and all points in Texas, either by way ot LOUISVILLE 
ST. LOUIS. 

Direct connection at ST. LOUIS for ali Railway Towns in Kansas, Nebraska and Colorado, 


EQUIPMENT COMPRISES ALL VALUABLE IMPROVEMENTS. 


BEST ROAD-BED AND SAFEST ROAD IN THE WEST. 





Tickets by this route for sale at all regular ticket offices, N 
E. 8. FLINT, 8. F, PIERSU: mn 
General Superintendent, General Ticket Age” _ 











UNION PACIFIC RAILROAD 
VIA OMAHA. 


THE ONLY DIRECT ALL RAIL ROUTE; being 226 miles the Shortest Route. 
Salt Lake, Sacramento, San Francisco, and the Mining Districts of Utah, Ho 
tana, Nevada, California, Etc., Etc. 


Five Hours the Quickest Route to Denver. radio O00 
Close connections made at Cheyenne with Denver Pacific Railway. At Denver with the es 
tral. At Golden City with Daily Coaches for the Mines. At Denver with Denver & Bio Gran 
for all peints in Southern Colorado, New Mexico and Arizona, 0, Bu" 
Baggage checked through from Chicago to Denver, and from Omaha to Salt Lake City, Sacramen 
Francisco, eto. 
T. E. SICKELS, 
Ohief Engineer and Superintendent. 


EMPIRE LINE. 


4 
THE EMPIRE TRANSPORTATION COMPANY OFFERS TO THE BUSINESS comMUsITY 
RELIABLE FAST FREIGHT LINE BETWEEN THE EAST AND THE WEST AND 

GREAT OIL RLGION OF PENNSYLVANIA, 


Via the Philadelphia & Erie Railroad and its Connections 
TT] 


for 
IT OWNS AND CONTROLS ALL THE OAKS OF ITS LINE, which are new and built express ol 
trade, and furnished with BROAD TREAD WHEELS, which enable it to run through 
change of gauge, thus avoiding the injurious delays prevalent at transhipping points. 
The Line is managed by rnen of long experience in the business, and po effort will be r 
part to render satisfaction to its patrons. . EMPIRE LM. 
Parties ordering goods from the East will please direct shippers to mark packages* ‘ 
and refer them to the —— of the company for shipping directions, &c., &¢. 
GEO. W. RISTINE, General Freight Agent, Philadelphia, Pa. 
GEORGE M. BALL, Eastern Superintendent, Philadelphia, Pa. 
GEO, W. CROSS, Western Superintendent, Cleveland, Ohio. 


THOS. L. KIMBALL, 
General Ticket Agent, Omabs, Neb. 
eee 
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THE FAVORITE ROUTE--EAST OR WEST. 
MICHIGAN CENTRAL RAILROAD, 


AN IMPORTANT LINK IN THE 


GREAT CENTRAL ROUTE 


Between the East and West, 
THREE EXPRESS TRAINS EACH WAY DAILY. 
RUNNING THE CELEBRATED DINING CARS, 
WAGNER SLEEPING AND PARLOR OARS, 

THROUGH CARS FROM AND TO 


CHICAGO, NEW YORK AND BOSTON. 


4, B. LEDYARD, Gen’! Sup’t, Detroit, HENRY C. WENTWORTH, Gen’l Pass. and Tkt. Agt., Chicago, 


~ BALTIMORE & OHIO RAILROAD. 


THE ONLY LINE EAST FROM CHICAGO 








Leave New York from foot of Desbrosses and Cortlandt streets : 

4:40 a, m. for Washington and the West, Richmond, Charleston and the South. Pullman Parlor cars 
from New York to Baltimore and Washington, making close connection for Cincinnati, St. Louis, Louis- 
at oe. for Washington, Pittsburgh, Cincinnati, Chicago, and for Richmond, via Gerdonsville. Pull- 
man cars from New York to Baltimore and Washington. 

9p. m. daily tor Washington, the South and West. , Pullman’s sleepers from New York to Baltimore 
snd Sashington, making close connect ons for Chicago, Cincinnati, Louisville, St. Louis, Pittsburgh, 


the South and Southwest. Connect at Washington with trains for Lynchburg, Florida, New Orleans and 

theSouth. For through tickets please call at Company’s offices, 315 and 1,238 Broadway, New York; 

wd at the ticket offices. foot of Cortlandt and Desbrosses streets; and Depot, Jersey City. 
ASK FOR TICKETS VIA BALTIMORE & OHIO RAILROAD, 


PHILADELPHIA, WILMINGTON & BALTIMORE RAILROAD. 

The connecting link between the EAST, WEST, NORTH, SOUTH, the centre of the GREAT 
THROUGH LINE between the cities of NEW YORK, PHILADELPHIA. BALTIMORE and 
WASHINGTUN, the only route between the EAST, WEST and SOUTHWEST, via WASHINGTON, 
D.¢,, and the shortest and only direct route between the NORTH and SOUTH. 

In every respect a first-class Railway. Tickets via BALTIMORE for sale in all principal ticket offices 


throughout the country. 
H. #. KENNEY, GEO. A. DADMUN, 
Superintendent. General Ticket Agent. 


General Offices at Philadelphia, Pa. 








CHICAGO, MILWAUKEE & ST. PAUL RAILWAY. 
THE DIRECT ROUTE TO 


MILWAUKEE, ST. PAUL AND MINNEAPOLIS, 


And all portions of Wisconsin, Minnesota ana Northern Iowa. 


Purchase Tickets Via Milwaukee. 


Pamengers going via this NEW DIRECT ROUTE te Milwaukee leaves from and arrive at the most 
Central and best located Depots in Chicago, Milwaukee and St. Paul. 


BAGGAGE CHECKED THROUGH BY THIS ROUTE! 


Passengers from gy can obtain these Advan #8 only by taking the trains of Chicago, Milwau- 
eo & St. Paul Railway, at Union Depot, corner West Madison and Canal streeta, 


SPECIAL NOTICE. 


This Line connects more important Business Centres than any other route in 
the North west, is as short as the shortest, and is fully equipped with the best of 


Day and Sleeping Coaches. 
A.V. H. CARPENTER, S. S. MERRILL, 
Gen. Manager, Milwaukee. 


Gen. Passenger Agent, Milwaukee, 


T. E: CHANDLER, 
Passenger and Ticket Agent, 37 West Madison street, Chicago. 





CHICAGO & NORTHWESTERN RAILWAY. 


This great corporation now owns and operates over two thousand miles of road radiating from 
Uhicago like the fingers of a man’s hand, its lines reach in all directions and cover about all of the country 
worth, northwest and west ot Chicago, With one branch it reaches Racine, Kenosha, Milwaukee'and the 
wuntry north thereof; with another line it pushes through Janesville, Watertown, Oshkosh, Fond du 
lc, Green Bay, Escanaba to Negaunee and Marquette; with another line it es threugh Mad- 
on, Eiroy and for St. Paul and Minneapolis; branch westward from Elroy it runs to and 
through inona, Uwatonna, St. Peter, Mankato, New , and stops not until Lake Kampeska, 
Dakota, is reached; another line starts from Chicago and runs tbrough Elgin and Rockford to Pree« 
port, and, via the Dlinois Central, reaches Warren, Galena and Dubuque; and the country beyond. 
till another line runs almost due westward, and passes through Dixon, Sterling, Fulton, Clinton (Iowa), 
Cedar Rapids, Marshalltown, Grand Junction, Missouri Valley Junction, to Council Blufls and 
Omaha. This last-named is the “Great Trans-Continental Route,” and the pioneer overland line for 
‘ebraska, Colorado, Utah, Idado, Montana, Nevada, California and the Pacific Coast. 
trans through the Garden of Lilinois and Iowa, and is the best, satest, shortest and qvickest route for 
Omaha, Lincoln and other points in Nebraska, and tor Cheyenne, Denver, Salt Lake City, 
Virginia City, Carson, Sacramento, San Francisco, and all other points west of the Mis- 

ver. 

On the arrival of the trains from Kast or South, the trains ot the Chicago & Northwestern 
lullway leave CHICAGO as follows 

for Council Bluffs, Omaha and Calitornmia—Two tnrongh trains daily, with Pullman Palace 
Dnwing-Room and Sleeping Cars through to Council Bluffs. 

for St. Paul and Minneapolis—Two through trains daily, with Pullman Palace Drawing 
toom Sleeping Cars attached, for St. Paul and through to Minneapolis. 

for Green Bay and Lake Superior—two trains dsily, with Pullman Palace Cars attached. 
PE... Milwaukeo—Four through trains daily, Pullman Cars on night trains. Pulman parlor chair 

ay traine, 

Tor La Crosse, Wis., Winona and points in Minnesota—One through train daily, with 

sleepers to Winona. 

Yor Dubuque via Freeport—Two through trains daily, with Pullman Cars on night train, 

Tor Dubuque and La Crosse via. Clinton—Two through trains daily, with Iman cars on 
ght train to MoGregor, Iowa, 

Tor Sioux City and Yankton—Two trains daily. Pullman cars to Missouri Valiey Junction. 

~ ke Geneva—Four trains daily. 
tay,” Bosktord, Sterling, Kenosha, Janesville and other points you can have from two te ten trains 


MARVIN HUGHITT, L. F. BOOTH, 
General Manager. Gen. Ea, Ag., 415 Broadway, N. Y. city. 





H, STENNETT, 
General Passenger Agent. 


CHICAGO, ROCK ISLAND & PACIFIC RAILROAD. 


The direct route for Joliet, Morris, Ottawa, LaSalle, Peru, Henry, Peoria, Lacon, Geneseo, Moline, 
ROCK ISLAND, DAVENPORT, 
Muscatine, Washington, Iowa City, Grinnell, Newtewn, es Moines, 
COUNCIL BLUFFS AND OMAHA, 


caper ng with Trains on the Union Pacific Railroad for CHEYENNE, DENVER, CENTRAL OITY 
Weand Lene LAKE, WHITE PINE, HELENA, SACRAMENTO, SAN FRAP“ISCO, and Points in Up- 
We. California, and with Ocean Steamers at San Francisco, for all‘ vints to 

China, Japan, Sandwich Islands, Oregon and Alaska, 


DEPOT, HEAD OF LA SALLE STREET; TICKET OFFIOE, 56 CLARK STREET. 








OMAHA Ay LEAVE. ARRIVE. 

Peay A000 LEAVENWORTH EXPRESS (Sundays excepted).....-.++. 10.15 a. M. 4.00 P.M. 

(MARA A MODATION (Sundays excepted)..........06-.--s00 cooseeee 5.00 PR. M. 9.85 a. mM. 
LEAVENWORTH EXPRESS (Saturdays excepted)........ 10.00 P.M. 6.50 a. M. 


KANSAS LINE. 


Ten yng, Rock Island and Pacific Railroad Company have now opened their South Western Di- 


LEAVENWORTH, ATCHISON AND CHICAGO. 
Fop all s OONNECTING WITH KANSAS RAILROADS, 
Points in Western Missouri, Colorado and the Territories. 


Wer meNRY have built a full complement of PALACE DRAWING ROOM AND SLEEPING OARS, 

OT ary rpal beauty and interior arrangements for the comfort, convenience and luxury ef passen, 
© Bor wed, if equaled, by any other cars «f the kind in the world. 

“0s Compan yeonns® Tickets and ali desired information in regard to Rates, Routes, etc., apply 


CHICAGO, ALTON & ST. LOUIS 


CHICAGO, KANSAS CITY & DENVER 
SHORT LINES. 
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‘Lhe Best Line, via St. Louis, to Memphis, Mobile, New Orleans and 
all points South. 

THE SHORT LINE TO TEXAS, VIA ST. LOUIS, 


No change of cars on any train by this line between Chicago and St. Louis, Pullman Palace Sleepin 
Cars—the newest, satest and best in use on any rosad—run through between Chicago and Springfield an 
Chicago and St Louis without change. Meals in Dining Cars only 75 cents. No change ot Reclin 
ing Chair Cars and Pullman Palace Sleeping Cars between Chicagoand Kansas City. No extra charge tor 
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seats in Reciining Chair Cars. Two hours the quickest route from Chicago to KANSAS CITY, DENVER, 


PUEBLO and all points in Kansas and Colorado. 
JAMES CHARLTON, 
General Passenger and Ticket Agent, Chicago. 


No change of cars between Chicago and Peoria, 
J. ©. MoMULLIN, 
General Superintendent, Chicago. 








Trains Leave Chicago from the Great Central Depot, 
8.4 
8.45 


8.40 A. 


Memphis, 
Mobile, 8.00 a. M.; 


8,30 P. ‘ 


eg taken for St. Louis, and 
& T. R. 
Tie ONLY RAIL LINE TO MEMPHIS AND 


—-—-_-~, 


ILLINOIS CENTRAL RAILROAD. 





of Lake Street, 
CHICAGO AND 8ST. LOUIS THROUGH LINE. 
No Change of Cars to St Louis! 


DAY EXPRESS. Sundays Ex- 8.30 P FAST LINE. DAILY. Arriy 
cepted. Arriving St. Louis at | Os ‘ « ing at St. Louis at 8.30 a.m 


A. M. 


P.M. 
CAIRO, MEMPHIS, MOBILE AND NEW ORLEANS LINE, 
No Change of Cars to New Orleans! 
DAY EXPRESS, Sundays ex- 4 30 P M GILMAN PASSENGER. 
« cepted, arriving at Oairo 2.20 a. M.; ’ ‘ e Sundays Excepted. Arriving at 
5.15 Pp. M.; Vicksburg, 10.10 a. m. ; | Gilman at 8.50 P. m. 
and New orleans at 11.45 a.m. 
NIGHT EXPRESS. DAILY. Arriving at Cairo 1 45 Pp. m., making direct connec- 
tions for Arkansas and Texas. 
This Route is from 100 to 175 MILES SHORTER and from 12 to 24 HOURS QUICKER than any other. 


PEORIA, BURLINGTON AND KEOKUK LINE. 


~ 40 A M EXPRESS. Sundays excepted. Arriving at El Paso 2.30 rp. m.; Peoria 3,50 Pp, Mm. Through 
‘ ‘ , 


8.30 P. 7 


Chicago to Hannibal. 


coach from Chicago to Peoria 


EXPRESS. Sundays excepted. Arriving at Peoria 3,10 a. m.; Burlington 7.45 a. mu. 
Kevkuk 8.15 a, M.; Hannibal 11.304. m, Sleeping cars from Chicago to Peona and 


CLINTON AND SPRINGFIELD LINE. 


8 40 A M DAY EXPRESS, fundays Excepted. Arriving at Gibson 1.57 p.m.; Farmer City 2.57 
‘ ‘ i] 


8.30 P. M. 


9.30 A. M. 
9.30 P.M. 


Pp. M.; Clinton 3,48 Pp. m.; Springfield at 6.05 Pp. m. 
NIGHT EXPRESS. Sundays excepted. Arriving at Gibson 12.30 a. m.; Farmer City 
1,55 4. M.; Clinton, 2.38 a. m.; Springfield, 4.35 a. m, . 
DUBUQUE AND SIOUX CITY LINE. 


DAY EXPRESS. Sundays Excepted. Arriving at Dubuque 7.00 Pr. m.; Waterloo, 12.05 
A. M.; Fort Dodge, 5.35 a. m.; Sioux City, 12.32 Pr. mu. 

NIGHT EXPRESS. Sundays Excepted. Arriving at Dubuque 6.55 a. m.; Waterloo 
12.05 vp. m.; Fort Dodge, 7.00 Pp. m.; Sioux City, 7.10 a. Mm. 

This is the only Route to Dubuque and Sioux City without Change. 


For Tickets, Sleeping Oar Berths and information, apply at the Illinois Central Railroad Ticket Office, 


121 Randeiph street, near Clark, and at the Central Depot, foot of Lake street, 


W. P. JOHNSON, Gen. Pass. Agt. J. F. TUCKER, Gen. Supt. 


ILLINOIS CENTRAL FREIGHT DEPARTMENT. 


ints West and Southwest. For Hannibal and all pointe on the M. K. 
6 on the Mississippi, Red and White Rivers, via Osiro and regular packets. 
iW ORLEANS, with 


CARS RUN THROUGH WITHOUT CHANGE, 


R. For all landi 


via the N. O,, St. L. & ©. R. R, and, by its connection at Frost, Tenn., the Direet Route to all points 
reached by the Green Line of the South; to Mobile, and points on the M. & O, R., via Jackson, Tenn., to 
Dixon, Freeport, Warren, Galena, Dunleith, and all landings on the Upper Mississippi during season of 
navigation, and without c 

_- and Yankton, Dakota 


street. 


eof cars to Dubuque, Waterloo, Fort Dodge and Sioux City, lowa; Ver- 
erritory; and via Missouri Packets to points on the Upper Missouri, 
Lading and Rates furnished upon application at 121 RANDOLPH street, or foot of South Water 


HORACE TUCKER, General Freight Agent. 








GARDNER COLBY, Pres., Boston, Mass. 


Built and operated by gy & Oolby Construction Company. 


kee on 1:30 a. m. train for Green Bay, Menasha and Stevens Point. 
730 p.m. 





Wey RiDDL a.” Chicago. or 257 Broadway, New York, 


EK, Gen. Supt. A. M. SMITH, Gen. Pass. Agent. 


WISCONSIN CENTRAL RAILROAD. 





E. H. ABBOTT, Treas., Boston, 





E. B. Phillips, Pres. and Gen. Manager 
Milwaukee; Charles L. Colby, Vice-Pres. and Land Commissioner, Milwaukee; E. Bacon, Superin- 
tendent, Milwaukee; Henry Pratt, Aua‘tor and Gen. Ticket Agent, Milwaukee. 


OFFICES: Milwaukee, Wis., and 28 State Street, Boston, Maas. 


SHORT LINE TO GREEN BAY, the WISCONSIN and CHIPPEWA PINERIES, 


ASHLAND and BAYFIELD, LAKE SUPERIOR, 
Via MENASHA and STEVENS POINT. 


TWO DAILY TRAINS FROM MILWAUKEE FOR MENASHA AND GREEN BAY. 


ONE TRAIN FOR STEVENS POINT, WAUPACA, AMHERST, GRAND RAPIDS, PLOVER, PLAIN 


FIELD, COLBY, MEDFORD, PHILLIPS, FIFIELD AND ASHLAND. 
Through Sieeping Cars on 9:30 p. m. train from Chicago (C., M. & St. Paul Depot), and from Milwau- 
Bleeping car at Milwaukee ready at 
ELEGANT NEW CARS HAVE BEEN ADDED. Price of berth only $1 50. 
Connections: At Milwaukee, with Chicago, Milwaukee & St. Paul, and Western Union Railways; at 


Plymouth, with Sheboygan & Fond du Lac Railroad, for Fond du Lac and Sheboygen; at Forest Junction, 
with Milwaukee, Lake Shore & Western Railway; at Green Bay, with Green Bay & Minneso a Rai)way. for 
New London, and nee & Northwestern Railway, for points North; at Dale, with fast stage line for 
New London; at Amhe 

West; at Junction City, with Wisconsin Val vy Railway, (or Wausau; at Portage with C., Mil. & St .Pau 

Ry., for Madison and the West. 


Junction, with Green Bay & Minnesota Railway, tor Grand Rapids and points 
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civil an Meehan R. E. RICKER & CO . GEO. 8, JONES, 
CONSULTING ENGINEERS 


N 
Railway Construction, Bridges, Buildings, Superstructure, Equip- 
ment and Machinery, 


Manufacturer's Agents for Locomotives, Passenger and freight Cars of all 
patterns, and Steam Street Cars; Steel and Irom Rails, Steel frogs, 
Crossings and Switches; L tive and Car Springs, Steel 
Tires, Plates and Forgings, Wheels and Axles, Rail 
Joint Fastenings, and General Railway 
Machinery. 

Drawings, Specifications and Estimates for Railway Bridges, Buildings, Locomotives 
and Cars. Personal Supervision and Inspection given work during construc- 
tion. Orders are solicited for general Railway Machinery, Materials 
and Supplies, to the Selection, Purchase and Forwarding 
of which special attention will be given. 

Offices, 34, 35 & 36 Coal and Iron Exchange Building, 
COURTLANDT AND NEW CHURCH STS., NEW YORK. 


ESTABLISHED 1848. 


WILLIAM SELLERS & CO. 
PHILADELPHIA. 


Machine and Railway Shop Equipments, Turn Tables, 
Pivot Bridges, Shafting, Etc. 


CIFFARD’S INJECTOR--SELLERS’ IMPROVEMENTS. 











NEW PATTERNS, SIMPLE, EFFECTIVE. 

No, 2, No. No. 4, No, 6, No. 6, No. 7, No. 8, No, 10, 
10 H, P., 26 HH. P., 45H. P., 70H.P., 100 H.P. 140 H.P., 190H. ., %5H.P. 
$18, $25. $35. $45. $55, $65. $75. $95, 

Send tor ciroular giving particulars, 


Branch Office, 79 Liberty Street, New York. 








MIDVALE STEEL WORKS. 


Works and Office, NICETOWN, Philadelphia, Pa. 





MANUFACTURERS OF 


Crucible and Open Hearth Steel, 


Steel Locomotive Tires, Steel Axles of Every Description, Steel Forgings, up 
to 8,000 lbs. in Weight, Solid Steel Castings, Hammer Dies, 
Frogs, &. Best Tool, Machinery and Spring Steels. 


WM. SELLERS, Pres. MARKIOTT ©. SMYTH, Sec’y and Treas. OHAS, A, BRINLEY, Sup’t. 








DEAD-STROKE POWER HAMMERS.) VALENTINE & COMPANY, | 
improved Hydraulic Jacks, \ LEAETIN 
JAENTINES 


Manufactured by b = 
PATLADELPATA, PA. 323 PEAKL STREET, NEW ORK. 





PHILIP 8S. JUSTICE, 











PATENT METALLIC SHED 


These Sheds are Ye —— 
LIGHT, STRONG, 





“Lo TB 
AND EY , 
ELASTIC, ty Y, 
therefore especially well ttt Za 
adapted to + 
RESIST VIBRATIONS / ", enagan 


From Machinery 
and the pressure of heavy 
winds. 


n 
Th y can be taken apart and 
ut up again in a very short 
tire by any intelligent la- 
borer, and also take little 
- room for shipping by cars or 
amrs; they are conse- 
en ly 





NATIONAL TUBE WORKS COMPANY 


SOLE MANUFACTURERS OF 
MACK'S PATENT INJECTORS, 
WITH ALL LATEST I MPROVEMENTS 
NOW BEING USED BY SEVERAL LEADING RAILROADS 


ON THEIR FASTEST TRAINS, 
Without the Use of the Pumps. 


OFFICES : 
BOSTON—No., 8 Pemberton Square, CHICAGO—Nos, 112, 114 and 116 Lake Street, 
NEW YORK—No, 78 William Street. CINCINNATI—Nos. 119, 121 and 123 Pearl Street, 
McKEESPORT, Pa,, near Pittsburgh. 


GILES BRO. & CO.. 
266 & 268 Wabash Avenue, 
CHICAGO, ILL. 


FINE WATCHES A SPECIALTY, 


Railroad Time-Keepers, One-Fourth Seconds, Sporting Watches, Repeaters, &, 
AGENTS FOR JUKGENSEN, HOWARD & ELGIN WATOHES, 











SEAMLESS STEEL WARE & FROG 00., BUFF & BERGER’S 
HARRISBURG, PA. Large Illustrated Catalogue and Manual of Ip. 
proved ENGINEERS’ and SURVEYORS’ FIELD IN. 
FF oatkaeh STRUMENTS, of their manufacture, is now 
rogs. and will be sent, Post-paid, on receipt of % cents 
ae Price List free, on application. BUFF & BERGER 
Sw itches, Manufacturers of Engineers’ and Surveyen? ae 
oe) ross i ngs, ments, No. 9 Province Court, Boston, Mass, 
> Pe4 Fatt dite Sele 
a4 -_ * 
Steel Barrows, HELLER & BRIGHTLY, Engineering and 
Other R.R. Supplies. | surveying instruments, 33 N. Seventh $t, Phil 
a Without decreasing size ot y 
Descriptive circulars sent upon application, part of our “ Engineers) ‘Transit’ Bh08 Map, 
C. H. JACKSON, Manager. pail. hn aedaney teenie ae 
a A te basins ee ——— | scope magnifies from 10 to 12 diam 2% 












eters, our new Transit Telescope of 
(length 104¢ inches, shows objects 
erect and not inverted) magnifies 
28 diameters and will read time on wy bet) 
a watch-dial at 983 feet. For de- 
scription of our new Mining Transit 
(weight 54g lbs.) and Plummet 
Lamp, see Van Nostrand’s Engi- 
neering Magazine, June, 1873. ‘ 
] 1 a] 1 Extract trom report of Committee te e 
| HOS S MORT ON ot Civ, Engs. appointed by Frank- sa fre 
Wa . 9 | lin Inat, to examine H. & B.’s new a St 
Transit [Dec., 1871): “It exhibits “Quy we 
several novelties of construction 
which, in the opinion of the committee, render itsupe 
<lor to those now in use, and in its opinion the deviation 
which they have made from the common styles of Trandi 


were WK 6 are decided improvements.’ 
[ESTABLISHED 1842,] JOHN ©. TRAUTWINE, Chairman. 
Descriptive and Illustrated Price List sent Post-pald @ 
Application. 


; nen 
Engineers’ and Surveyors’ Instruments 
Mrvat Awarnpep—Exhibitia 

of All Nations, New York, 18, 

for best Drawing Instruments 

Particular mention for Limb Pn 

tractors. 

MEDAL AwarpEp—Internation 
al Exhibition, Philadelphia, 18, 
for Surveying and Ley bb 
struments. 

JAMES PRENTICE, 

164 Broadway, 5.1, 


MANUFACTURER 


Or 





LOCOMOTIVE . 
ESTABLISHED 1820. 
BALANCES, PATENT TRANSITS 
W. J. YOUNG & SONS, 
Engineering Instrument Maken 
No, 65 ELIZABETH STREET, 43 NortH SEVENTH STBEEt, 
Philadelphia. 





Tapes, Chains, Draughting Inert 


NEW YORK. ments. Catalogues on 


BOILER PUNCHES. 


P. O. Box 3,597. 


a 


MTSE 




















A mectaetmamncomsbs 


“AND WAREHOUSES 


Price List with Cuts furnished on application. Non- Combustible 
Material. 


y 
they can not be ignited 
aoume from locomoti 


ateamers, OF 
fires, and in view of this ft 


they are very 


ECONOMICAL 


of 
as the small poy notott 
‘ost over 8 wooden, 


7) 
‘is fully compensated ” 

















“— ———— _— of 
an cesiagteatl _—— and the greater satety 
—— — fe property ® . 


7 ; Manufactured by / 
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BROADWAY, N. Y. 


| Maren 2, 1877 
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